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Detayed-Retease Dosage Forms of SeHialinii 

I RbM of the Inventkm . 
This invmfion rdates'to a (felayed-rsiease ctosage fDfin of seitialine hai^^ig a 

shorter fim to reachirig peak piasmale^ ttateoiriatesto 

j 

ctosoge forms hatA^ an In^proved side Alfect |>ral9e and to a method off UussOn^ 
pqfcf&Mc and oth^ Bnesse^ compri^ig adnwiisleffvig ser^^ 
release dosage fomi Id a maitonal. indixfing a hum 
treatmenL 



Bacfcground of the invenBop 

Sertraline is a selectrve serotonin reuptate MiiUor (SSRI). which is useful as 

an antideprBSsant and anorec^ agent, and in the treatment of c4>SKsive^mpulsive 
15 disorder, posttraumatic stres^disonJer. anxiety-relate 

Sertrafine is also useful for the treatment of premature ejacula6on. chemical 

dependendes, premeristnai dysphoric disordo- arid ot>e8ity. 

Sertrafine is most ccmmimly pr^cribed for fhmapy of d^mssrve Dines in 

the general dose range 50-200 rr^/day. Sertraline has an ebnination halMfe of 23 
20 tv. and is dosed once dally. 

Patients are generally WiiatBd on sertrafne for depression at a do^ 

mg/day. Patients who do not respond at the 50 nrig dose are given Mgh^ 

inlGation at doses greater than; 50 mg is genersOy anr^^ 

^ effects such as nausea, cfianhea and regurgilalid^ 
25 more severe at higher doses, 'ifneoessaryto achieve efficacy, Ngher doses may t)e 

reached by tnraBon up from ioiiiferdoses. improved sertraline dosage forms which 

^ftiUted a iowET sn^feTsoe an^'^^ severs^ of ^de effect would be adi^nbgeois 

because CljpaMfflocr J^gt wguki be h^ysfved^ 

dos^ higher than 50 n^wffixkit the n^fbrctosetitra^ Irtitiationathighv 
30 starting doses rnay, in turn, be useful by effiecling a shorten 
actkut Tnue,^^ariimprY^sertrdIine dosage fomiwhi^ 
of high doses of sertatoe(e.s., 200 R^wasrrfaSvety reduced dcte ^B^ 
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pemiH vwider thnapeutie appBcatbm (rf sertrdine th«^ 
pravkte a significant imprav^nent in dosing oompGam Usewise, 
an knproved dosa^ form wtdch lowered 
woiM also be of s^vfic^ value. 
5 respect to known, immedlate-fetease dosage forms of sertraline, upon 

end administiaiion of su^ dos^ forms, Tmk. the time ai whteh a ma)dmal pimna 
sertrafine conce n tra ti on is achieved, is approxiroateiy 6-7 houts. GeneraBy 
speal(&ig.ttusisalongTnwt It has now been detemtined that oral dosage fonns 
wtiich retain their contained sertraline unt9 the dosage form exts the stomach arxl 
10 erders the srnaB intestine are capable rrfdefiwningsertra&ie to the ^slenye 
ciradation faster, arid with a shorter Tb» than co m renlfa 
immediately start to cBsh Uegi ate and (fissolvefbOowing ingestion. The fact that 
delayhg cfissohaon of a drug in the gastroMestinai tract resite in faster app 
of the drug in the bloodslieam is oourilerMulive and surprisbig. 

15 DeiivefyaraertralneinadosQgefonnwhichrniniinlzesgaetrteeoqpoeuecan 
also have other unexpected benefits. It is herein demonstrated (see the examples) 
that certafri side effects of sertrafine. namely nausea, le gi g gl tation. and cBarrtwa, ane 
partialy or primarfy mediated by direct contact of sertraline wBh the upper 
gasb ui n lB Stii u! tract, primarfly the stomach, rather than mediated systemicaBy. that is 

20 via exposure of sertr^rw to the bfaodsti w a n altar alftuiptio n . Prior to the human 
dMcal studte disclosed herein, the locally tnediated nature of these three sertralne 
side effects was not known, it's noted that such side effieds are not universal 
locally mediated for al drugs which elidt them. For exampie, cancer 

chenwtherapeutants which are dosed by ir^ecfion can elicit these sarne ride effects. 
25 Summary of the InveriBon 

'nvsRwenSon provides an oral delayed release dosage fonn of sertrafine 
which decreases relative to the exhibited by cunenSy teiown anmei&te- 

fglease sefbalae ^btet dsssge fsnfcS ^^iete deSver an equh^^?*! bslys dsse. 
R^afive ts inmediate release dosage fmms, this invertfiori can aiso decrease Urn 
30 siddenoe and/or severay^gastroinlestinai and/or other side effects. Thedelay«l 
release period ii^ fdiiowed bjf immediate reiease. as described beiow, and such 
dosage fbrms aire someiimes tefoned 

release' forms for convenience. A delayed rdeasepius immediate release dosage 
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fbrm is within the scope of the invention if R decreases Tm 
side effecte previously noted. 

The dosage farm can operate tyt)eingsCTs»live to Its use erarfro nm e rt 
mat tt delays releasing sertra&ie una after & has passed bito the smaO IntesS^ 
5 This type of delayed release dosage form release in a manner wtuch is dependent 
on position along the gastrointestinal (Gl) tract, is independerit of tirne. and b heneln 
refened to as a "tpatiar dosage fbrm, or as ffichibiting *q>atially del^^ 

After the dosage forni has entered the small irtetiine, it rdeases its reinaining 
sertrafine in immediate fsshion, 'immediate release' meaning that no component or 

10 means is impiemented in the dosage form wtiich would deliberately retard or slow 
down release or>ce the delay period has ended: In general, the dosage fonn should 
release at least 70% oflheseftraBnerernrining therein wahin 1.5 hoMs, p tB fa a t )|y 
vvKhin one hour, after passing iritottw small intestine. Examples of spolialfydeiayBd 
dosage fonns are (1) pH4riggered dosage fonra which dday iBlease 0^ 

15 imtB they enter ttie environment of the small Mesttne, wl^ Is ^xne pH ao, and 
^) snraB Mestinal enaQfine4iggered dos^ lionns which delay releasa of sert^^ 
urit9 a ooalirig on the dosage fonn Is aRered by irlteiaction wBh Bpases, esterases, or 
proteases in the srnal intestinal luineni as a pp ro pria t e . Spatiafly-delayed dosage 
fonns of ttiis invenBon generally ooinmotce immecBate release of seili^^ 

20 sfiproxirnat^ 30 nrinute^prelierably within 15 minutes, after passing out of ihe 
stomach into the smaB intestine. 

Thus, in one asped this iriwenfion provides a spatiadiy deiayed^idease oral 
dosage fomi suitable Ibr oiai adnninislratiim to a marnnnal, o(^^ 
phannaceulicai^ aco^ilate saltlherecf flUKi a phaimaoeulical(y aoo^jtab^ 

25 whidi dosage fornv follow^ 

than 10% of the seitrabie oontained therein into said mammaTs stomach, 

and vi^fM effects fenmediate r^s^ of ^ lemarang sertraline contained 
^rein after f^vir^ passed inte ^ mami^i^^^s sT^aH ^?!esfir^. 

Bctefitsofsei^afinerele^eintothestDmdGhb^ 10%eddefiidis* 

3D dosed atxsve am aisc wShsi the sc^ of the invention and may pnxftioe even 

shorter Tiw'si^ortsetterskie effect pr^^ Thus a dosage ionn wrach releases 
5% or less of Ss cont^ied seitra&ie into a marrHnaf s st^na^ prior to eRecb^g 
immediate release onoe havirig entered the small intestine represents a release 
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profOe within the scope of the invention and may be even more efficacious for 
shMt&iingTnnand/or ameliorating side effects. It sprefen^d that the dosage fbnn 
release an even smaUn- amount of sertraline into the stomach, more preferat)iy not 
morettian3%oftheseitraiinecoi^ainedth»ein. itisrmsstprefenelthatthe 
5 dosage fbmi release ess&itiaOy no settra&ie Mo the stomach. 

As mentioned, the spatial delayed fomi can be enzyme-triggered or pH tJtg- 
g&ed. Both of these dosage form ernbodmertts can be (fissohjfion tested in liv^ 
tests which offer a good approadnrattion of *i vM> behavior, thereby dtie^ 
whether fhey fan wRhln the scope of the invenfion. Thus in another aspect, a pH- 
10 triggered jrivaro test, this invention provides a pH^iiggeied delated 

fbnn suitable fw oral adnuretr^icm to a immnaiioonqiri^ (1) an invne(Sai»> 

release cm coRvri^ sertralne or a phomaoeutieaily aooept^ 

a pharmaoeuGcally TOoepid)le carrier, and (2) a pH-aensHive coab« suTTOunc^ 

Mean, 

15 wMch dosage form, when fSssohiBon tested jnviTQ, 

rdeases not more than 10% of Rs inoorporried aertialfne bi 2 hours bi 750 ml 
ofaiNHO, 

and which, following said 2 hours, efTects immediate release of its remair^ 
sertiab» in a Bar of 0.05 M sodium phosphalB bufliar. pH 6.8. oontaUng 1% 
20 polysorbale 80. AgsAii.'iminediale releaser 88 used her^ generally means at least 
70% release wiBin 1.5 hoias. piefeiaHywHhin 1 hour. 

bi owther aspect, m en^ma^rfggered i) i«ro test invenfion provides 
an efgyme4riggered delayed release dosage form suttatile for oral admlnUialion to a 
mammaJ, comprising (1) an immediatB^eieaae core oompiWng sertraline or a 
25 pharmaoeufical^ acceptable saR thereof and a pharmaoeuBcaliy acceptable Carrie, 
and (2) an enzymaticafiy degradat>le coafing sunounding said core, 

wHch dosage form, when cfissohition tested in v8m, 

rele as es not more than 1C% of itsirtsorpoiuted sartraSi^ la 2 Iwsass Sn 75G tfii 
Gf0.1NHa. 

30 andwiddv following sakl 2 hours, ^fecisnnme(SalBP^ 

sertfaEne Ina VbasXOJOS M sodkvn phos^iata buffer. pH 6.6, confain i r^ 1% 

pc^^otbata 8C, &• flie pcss&noB ^ si 8nzyn% SvSalite iot ^t^nnaSca^ d^iigc&jg 
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said coaling. The actual enzyme empioyed in the testwi d^)end on which 
duodenal or smaO intestinal 'enzyme ttie enzyme-tr^gered coating susceptible to. 

It noted that the ti vSro ackl medium simiM» the enviroivnent of the 
stomadi* Thel>afier5imiriatestheenworimertf ofthesn^ 
5 In adcfitton to the ^>aGal delayed letease dosage fiM^ 

dosage form aoconilng to the invention can also operate by delaying the release of 
sertraRne for a set period of time, decreasing the exposure ofthe stomach to 
sertaline. This type of 6osal^ farm is referred to heron as a temporaT dosage 
Ibmi, or as exhibtting^temporally delayed release' wsff^ Atemponri 
10 delay is a ddayoocimng after the dosage form is Ir96sl«l,v^^ 

resateo lo ine hpwm locaoon or uie oosage lorm in me gasiroirwesiinai iracL 
TernporaOy delayed dosage' forms rn^ be centered to be trj^^ 
fxesenoe of watsTi arvl possess a rnearis fbr debyir^ release of serti^^ 
specffic time period after the dosage fbrm enters an acpjeous envirorunenL 
15 Thus, in another aspect this invenBori provides a tenrqx)railyc^^ 

form suSabto for oral adrninstratioii to a rnanrmial, connpr^^ 
release core cMipriang s^:lrdbie or a (termaceufica^ 
a pharmaoeuticaBy acceptable carrier and (2) a coatirig surrour^ 
which dosage fbrm. folkiwring ingestion t^ 
20 releases siAdanSa^yfioserlraBne during a first period of about lOmirujtos, 

rel eases not more tijan 10% of the sertrafne contained therein durvig a 
second ptfiod lastir^ 1^1 to 2 houre foBowbv add first peM 

and then effects bivnediate release of the remahoig seitnaDrie contained 
ther^ Ihe dosage fbrm works gerierally by (l)th^ 
25 disintegrBfing or becoming oChemvise more permeable to sertraGne in an aqueous 
environment wHhin a fve-set period of time (Le., the dday periocQ, thereafter 

releashg sertraRne in ImmecSate fashion or ^) tfie combination of the core and 

I 

coating Ce.g=, a semipermeable coating) belr^g physical dfe?ypted imbibfeig 
^^^tmsgh^^^l^iMM^mm mating byrs!. ^ser^ smm^itate^ reieaslf^ 
30 sertralne. 

f! b not^ !h2! t!» first p^fed of *ab^ IS .-nlnutK 
^ time or hduction period folowtf^ swaRowing (Lb. ir^^on) ^iarasleristic^mo^ 
not an soSd dosage fomris{,indudingpiTOimmecfiate release fc^^ 
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the dosage form is wetted arKl/or hydrated. The period of course variabte, *at)ouf 
meaning on the order of 2-20 minutes. The second period accounts for the delay 
perkxi which has achalty been purpc^efyer^ir^ned into ttie dosage fo^^ For 
spatially delayed d^age fbm^, the first period tag fime is subsumed under the delay 
5 period diffing which n(rt mom ttian 10% of the contained 
A teri^xraily ddayed dosage fomi release 
during a finst period means that flie dosage fomri releases as cte 
as possS)le, although "substanfiaBy* certainly aO^ 

releaset piefefabfy IHorless. ft is further noted that the aforemenfimed second 
10 p^tod can last to 2 houre^ which means the period can be less fh^ 

TempofaDy delayed doss^e fcmns can also be dissolution tested in an in vflro 
test wMch minte or appnaKmates tfi Wv^ 

they fail wttHn the scope of the invention. Thus m another aspect, a tenriporatihvfiro 
test, this invention provides a temporal delayed dosage f^ 
15 admhistrB6ontoamanmial,oonr9)rteingsertnai^ 
satt thereof and a phanmaoeuticaBy acceptable carrier, 

which dosage Ibnn, whm (SsscriuSon tested in vBro in 
^!!iain!ng 900 m! acefic add/aeetate buffer, pH 4.0, wMch Is 0,075 M on Nad. 
roloaseg sUbstanBajy no sertrafine durwig a first period of at)out 1 0 miruites, 
20 rdeases not more than 10% ofthe sertraline OMitained therein durir^ a 

second period lasting up to 2 hours following said first period, 

and which then effects {mmecHate release of the remaining sertraBr^e 
contained therein foBowing said second period. 

As mentwned, the irivention is surprisir^ in that the dosa^ 
25 even though they delay releasing sertraline in the (9 tract, shortm TmK» the time ft 
takes for s^trafine to reach its niaximum value in the blood. This shorterting oTTohv 
f^s^traOne is novel and is provkled as a further feature of She Thustt^ 
Lnventl@f! fintier ^vid^ a deiay^-feiease dos«^ fonr$ suitable ^ draS 
adminisSrafion to a mammal, comprising sertrafine or a pharmaceu!ical!y acceptable 
30 sait thereof and a ^^fmaceyfiraOyace^rtafalecairi^, said dosage fbrm&M^ 
^Viyip,aplasmicTgK widch Is starter than detenrtinedalleringesfionofan 
eqinvaiefttamcxjnt of sertraline in an anmediate Eelea% ctosagefonn 0-^ om 9vA 
has no delay period engineered or implemented therein). Preferred delayed release 
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dosage lorms exNbSt, r^atiye to an immediate relea^ dosage fcm containing an 

eqi^ amount of sertrabie. a Tflw that is shorter by at least 1/2 h^^ 

Ihr. 

ft is weO known that;tfie r^ention trnie of a dossge fom in the stomach 
5 depends upon virtieth^ the subject has ratea Obtain dosage fbnns, e^g., non- 
disin^ra&v tablets, ¥A lemabi in the stomach un^ 
passed on into the duodmum, said gastric fitfof^^ 
hours. MuR^paificuUedosi^lbRnsiwItfM 

than h the tasted stomachi; aUioui^^ in ttvs case, the increased Ajratkm is reAected 

10 in a kmgerhafHime fx gastric eiwp^ig of these sni^ 

range hdiameferfmm about SO microns to about 0.3 cni. Thus. wKh respect to the 
property ttf decreasing it is prBfmed that the dos^ 
bigested whw the sufc ject is In 9ie fasted states e.g«, more tlian 1 hour beifbre or 
more than 2 liours after a meat. With respect to ttie T«T^fpf Shortertiry property, 

15 dosage fbnns of ffdsbivenBon are varfab^ef^^ 

relative fmng of dosing and meal ingesfion. and upon the ca 
meal VVnrsspectto the tide effisclarneiorafion property, qiati^ 
ffomisexhBAnofedffiasledprelermoe. With re^sect to the side effect ameGorafion 
propestf, t^poraDy ddayed sertr^ne dosage fonns are preferaUy dosed In the 

20 lasted state and have more variable effectiveness in the fed state. 

The arnount of seftialiiie contained within a delayed release dosage form is 

at least 10 n^ and can be as 1^ as 300 mg or more. The anrount oonl^^ 

I 

dosage fbrni is preferably 10 mg to 250 mg. The dosage form can be unitary, or 
divided e.gM constituted fay two or rnore imits (such as capsules or tablets vvhicti, 
25 taken tog^ier, constSute the dosage fbmi) wtiich are talcen at or about the same 
time. 

SertraSne ^in be em;4oyed !n the dosage fbnTTS c^this im^ntion in the forTn 
^the l^e €*r!!s ^lanri^a^iS^Sy e^^^abi^ ^ hyd^chiOiidee 

aspartate, acelale^^^^ate, arid also biaiihydroi^ as M 
30 such fbnnS can be used within the scope of this inventton. 

the salts can generally be nrnde by oonribinhg sertraiim 
corresponding stoichbvTsetric amount of acki (Leu aspartic; Mefc or lacSc acid), as 
fiirther described in commonly assigned Pfizer Oodcet 
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application designatir^ the United States, and herein incoiporated by reference in its 
entirety. The sertrafine employed » iveferably the free base, hydrochloride, 
aspartate, acetate, or tertateo Reference to "Sertraline" in terra of ttierapmilic 
^ounte or in retease rates in ttie da^ is to adive sertr^. atrt^^ 
5 'mgA', Le., the non-sait, non-hydrated free base havmg a motecutar weight of 306JL 
Arhourits tn nngA can easily t>e converted to an equivaient w 

The dosage fwins which constitute the subject matter of the invention are, as 
m^itioned, (teiayed release fonnuiattor^. TTie dosage form can be i^ 
tablet, a capside, a ntuit^particulate form, or a unft dose padc^ (sometimes referred 
10 tointheart»a"sach^. Also included are combinatnn dosage forms, for 
example those comprisir>g one or nwre delayed nriease tabl^ contained withffi a 
capsule shell such as a gelatin capsule shdL 

The term "takteT is Mended to embrace compressed tabiete which are 
coated wth materials which elicit the ctesired delayed release effect Tabletdosage 
15 fbnns may be ^mSar/. in which the entire dose is b)co^^ 
may be 'multipfe\ in which the dose is mcorporaled h more than 
be ir^ested at about the sanM t&ne, or rnay be hoorporated 
which dissolves after ir^estion, releasing multiple tabl^. Tabiete comprise 
f^fiened dosage fmm of this invention becai^ of ti^ weB developed art m the 
20 production and ooatbig of tabMa. 

The term "capsule" is intended to ernbrace capsules in wtvch the b(^ 
capsule disintegrates after fr^estion to release parfioulate oontente which exhibtt the 
desired deiayednnelease t)ehavior. and also capsdes for which the txxiy of the 
capsule provides the delayed release mecharvsm. Also induded are hard or soft 
25 geiatm capsules wfdch contain solufons or su^ien^ors of sertrafine. Delayed 
release encapsuteted sduSon dosage forms of sertraline are preferred because of 
their c^cHy to directly pro^Me sertraline in sdution, maximizir^ the Tu^-redudr^ 
prc^^erties of the dosage fomL 

The tmm *teiitf|^'t!mfete* h gmbra^ a do^e tmn ^mpisL^ 

30 a muitipnci^ of particles whc^ totality represents the intended tfierapeuQcal^ usefid 
dose cf sertrafoe. Tte j^dez gene^-aSy hs**^ a diameterfrsn; about nriicnn^ 
aboulCJcnrn withaprefenedrar^cf 10Ci;Mtc2mm. Muttipai^ticulates repiese^ 
a preferred emtxxSment because they are am^iabteto use in scaling dosage forms 
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according to ttie weght of m incfmdual artimai (e.g.. a dog) by wnpt^ scafing the 
number (rf partides in the dosage fotrn to oon^ 

Muitiparticulates are also preferred because they undergo more reproOuabie gastric 

ei7^>t^ than cto larger un^ dosage ftmns (ag. 
5 tocfiffiefenoeshg»itrfeemplyirvinthefedandft^^ Dbmetmhthe 

rar^of 0.4to2nvnareprrt»fedasbeacteforuse%c^^ Diam^os hi the 

f8i>g9 of 0^ to 1 iTOTi are preferred for oonfipresskin CXametminthe 

larige of 0.1 to 0.8 are prefixed for use as poHv^^ 

su^iension or imt dose packs fsachets'). 
10 MuRiparticulafe, bead, or other particle dosa^ 

bito a gela&i capscde, or ijuy be oompnessed Mo a tableL 
in a further upect. (his inranlion provides 

or olhtf ibiess, comprising aJiiihvbleifrig to a manvnd h need of euch tieabnenl^ 

induding a hurnm paBenI, a therapeu6cal|y effecl^ 
15 deiayed-release oral dosaigefiDnnwhidi releases tesertna^ 

release critma described abov& Such psychiatric linesses Include 0x)6ekriom 

the art as being treatable WBhsertrairffie, Induct Obesl^, 

premenstrual dysphoric (feorder, chemical dependencies and premature ejaculation 

are also trealal)le w9h tiie ddayed felease |3tus farai^^ 
20 ttiis invention. 

, It is an object of tHshverfion to provide a dosage form of sertraS^ 

has a shorter TfliK than odrwerriional sertra&w dosa^ fbnn^ 

lypeararioB of sertratoe tofts b lo o d str ea m, and a potenBe^ 

eflect Afastertherapeutie^iectisofpartictdartoipc»tanoeinacuteb^^ 
25 astheanneBorationofpariicorprernatureejacutatiori. Kisafiirtherofci^ofttiis 

invention to decrease the inckience and severfty of sertra&ie-^^ GI skfe effects. 

Tl^ is important at aD doses, and particularfy at h^ doses, for ex^ 

im, ^ wNd^ ^ie fei^iefi^ @f ^sfcogit^Sn^ side t?fffedi» f^aBveh^ 

30 to sertraline, then^ feducgig the overall incktoioe and sevarfly rfseiti' aO is u - j nduoed 
nausea, fc^urgite^n, d^rrhea. 

Dosing sertraime pmiy b% oonvertftmai ummecr^ teieasetebieli ^^oidR^, 
roistered trademsfic of PfBSt inc.) results in relaGvel|y extensive exposure of dnig to 
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ttie stomadi. It is acoordir^ly a ftirther object of tfiis invention to provide dosage 
ftmns which detiver therapeutrcaiiy useful doses of sertraBne. while reducing 
tocaOzed exposure of sertrafine to the upper G I tract, especially ttie stomach, and 
redudr^Tovx and hastening therapeuGc sertraine ecposure in the systemic 
5 ctrculation, with the added benefit of decreased nausea, regu^ 

Britf.PesfliptipngfthgFigufB 
Figure 1 fs a PK/PD plot which presents the rebtim 
sertrafine oonoentratkH) and average seifneported visual 
nausea study presented in the Examples. 

In prindple, the invention can 1)0 ifrvrienri^^ 
release core comprising seiibaSne and a pharmaoeuiica^ 
coating ft wSh a (pnsfierat)ly all-covering) coating ^ 
release characteristics, either t)y a spatial cm* temporal meclianism. Thus any 

1 5 immediate release sertraline dosage form can be used as a core which is in turn 
coated with a desired deiayed-release coating, and such dosage forms constitute 
preferred embocfimentsw9hin the scope of this bwentten. 
SpatBliy Delayed pH^riggered Dosage Fans 

AfifstspatiaOyKtetayed release embodiment acoording to the invention is a 

20 "pH-dependent coated tabteT, wtiteh comprises an immecfiate-retease tablet or t^Met 
core coated with a material oomii^ing a polymer that is sutsstantialy impenneabie to 
sertrafine at the pH of the stomach, but which becomes pemieabte to sertrafine at 
the pH of the small intestine. "Sut)staritia!lyimpenneal)te*inretefiontospafiaBy 
delayed dosage loans allows for v^ smaO amounte of sertrafine to be rele»ed 

25 tttfot^h the ooafing, so tong as not more than 1 0% of the sertrafine contaned In the 
doragefbmi is released ta the stomach. Such polymers become penneable tiy 

of dsssaVing orfefc tegiag fig or ^h^)^^ being ^^ypted sottiat serf^fine 
can freely pass thmiigh. telM or tibtet core can oompr^ 
such as dteintegiBnte. hibrtcante, fiQers, and/or other conventional tomnuiaiion 

3D ingredienls- Ail sueh mgredtote andtergagjptests, mg^trrik^ftft thg p^tfcubr 
dosage f(OTR, are referred to herein cofi^SveV 3S the phari^^ 
'carrier*. Thecore!scoatedwfthama!eriat.prefi^tyapoly^ 
substantiafly lr»)lubte and Impermeabie at the pH of tte stomach, but wtdch more 
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permeable at the pH of the small intestine. Pr^erabiy, the co^ng polymer is 
substantially insoluble and impenneabie at pH <5.0, and water-sotiidrie or water- 
disintegrabie at pl^.O. Mbcturesof apH-^ersrth^pofymerwrBiawater-v^ 
polymer may also be employed. Tablets are coated mth an amount of polymer 
5 ooii!prteifvfrom3%tD70%orthewe|ghtortes»traGneK^^ 
Prefmed tablets are coaled wBh an amount of polymer oompre^ 
weight of the sertraBneHMnlainirig tablel o)^ 

pH-sensiBve potymere which are relaCveiy wsohibte and impenneaMe atthe 
pH of Ihe stomach, but which are iiKxe soiubie or (fsintegrab^ 

10 pHoflhesmanintesiine aid colon bKdudepoiyacrylai^^ 

such as add phthaiatas of ^aibohydrateSt ainyiosa aoelate phihalatBi cellulose 
acetate phthalate. other oeBulose ester phthalates. cellulose ether p htha l al e s. 
hydiuxypropyloenulose phftajatg, hy^ i TOyp rop ytethylodfalose phthalale, 
h^roxypropyfmethylcefluk^ phthalate, mettiyioelluiose phtfiaiate. pofyvinyi acetate 

15 iMnlate. polyvinyl aceimefvdrogenphlhsd^ 

stafcn acio pranaiaiBt c ewu ips e aceiBs inineinaiie, aqfrene-maieic acia (StxjQfi 

phlhaMe copolymer, styrene-nnlete add polyv^^ 

slyrm and malete add copolymers^ pol^eryiie acid d»h^^ 

and acryfic ester copolymers, poiymethacryficadd and esters thereof, pofy acrylic 

20 rnethacryfc add copolymers. sheBaCg and vinyl acetate and cri^^ 
copolymers* 

Preferred pH-sensftive p ol ymefs indude sheRac, phthalate derivatives, 
particularty ceOulose acetate phthalate. polyvinytacetate phthalate, md 
hydroxypropyimethyteethiose phthalate; cdhdose acetate trvneflftate; poiyacryGc add 
25 derivatives, partlcuiarly oopol^ners comprte^ 

add est^, polyrnethyi meBiaoylate blended with aoyfc 
copofyrners: and vinyi acetate ^ crotonic %td oc^^ 

A parScuariy preferred grm«$ @f pH-s^^Hve p^^^ 
acetate pMh^te, polyvinyiaoetate pMhalate, hydrcs^^ 
30 pMhalatOpjtnlonicaoryiccopo^ynfieraorrn^^ 

and copofymafs oompiMr^ acrySc add and at least one acryBc add ester. 

Geluiose achate pMhalate (CA^ be appM to sertrate tabi^ 
provide delayed rBteasecfsertrafineuntfl the sertraSne-contafr^ 
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the Stomach. The CAP coatirg solution may also oontan one or more plasQdEers. 
such as diethyl phthalate, poiyethyleneglycoMOO. tiiaoefin. triaoetin dtrate. 
propylene glycol, and others as known in the art. Preiienedpiastidzers are diethyl 
phthalate and tiiacetin. The CAP coating fbnnulation may also contain one or more 
5 emubHieis, suchas poly so rt»al»80. 

Anionic acryfccopotymeis<rfmethaaylic«id and m elhylriieB ia crytate TO 
also partieulaifyuseMcoaehBfnaterlate far delgyirig the w la ow 
eertfaBne^ontaMig talilets tffiH tte tablets h8M moved to a po 
vwhich is distal to the stomach. C(^x}tymas of this type are avaHatiie from 

10 RfihmPhamia Corp, under the trademariGsEudragl^ arid EuAagrt^ 
Eudiagii^^. and EudragK^-S are ankmic copolymers of meifiacryfe add arid 
methytmethacrylate. TTie ratio of fteecaitxtxylgnx^is to the esters is approximate^ 
1:1 in EUdragil^-t. and appraadmateiy 12 in Eudragfl^-S. Mbdures of EudragH^4. 
and Eudragit^-S may also be used. For coating of sertraGneKX>ntaiidng tablets, these 

15 aayGccoatHigpoi]^nerBcaibe(fissofvedinanorBanic8olvnTtormbdurBof orgardc 
soiwenis or auspendad In aqueous medta. UseiUsolvenlB for this purpose are 
acetonei tsoprepyi a lcohol and methylene chlorldeL It is generaHy advisable to 
include 5-2(}%plasQdzer ft) ooaerigfbrniiteSans of aoyfcoopolynw^ UselU 
plastidws incfajde polyethylene glycols, propylene glycols, diethyl phthalate, d 

20 phthalate, castor ol, and trlaoeihiL Eudragill^-4. Is preferred because ft dissolves 
reiativi^ (jiMdy at iniesUnd pH. 

The ooelin0, es noted above, nrary comprise from 3% to 70% of the vveight of 
the uncoated tablet core. Preferably, the coafing comprises from 5% to 50%. more 
preferably 5% to 40% of the weight of the tablet core. 
25 (n a further embodiment of a spatiaOy-delayed sertraBrw dosage form, a "pH- 

dependenC coated bead*, beads 0.4 to 2.0 mm In diameter comprising sertrabie plus 

The coated beads rrt^ be piaoed in a eapside or may be osmeiessed into a 
with sare taleen to avtAj dama^rig the polyineric coat on incS^dual beads durir^ 
30 tablet compressioa Preiefled coated beads are those which exNbiessen&aiy no 
rdease ^e.. less titan 16 %) ef seitraine from @!e dosage foil!!, m pieftm 
discussed, unta the beads have exfted the stomach, thus assuring that minfana) 
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seitraline is released in the stOTUich. The coating may oomprise from 5% to 200% of 
the weight of the uncoated bead c«e. Preferabiy. the coatir^ compr^ from 10% to 
100% of the weight of the bead core. 

In a fttfther embodiment of a mult^»rticutate spatiaBy<feiayed aertreSne 
5 (tosagefbmw a *t>H-d^)end0it anted paifide^ttie dosage fomioompri^ 
sertraline plus canlerparticiet from 0.1 to 0.4 mm in diameter. Ihepa^tidesam 
coated W01 one or more of fliealbremenfionedpH-sensBivepolymei^ Theooatad 
partides may be used to make urdt dose packs or may be placed in a csvKuiB or 
may be compressed Into a tablet wgh care taken to avoM damaging the polynieric 
10 coat on IndMduaipailicies during tablet oomjbresshNi. Preferred coated paifides are 

those whM exhM assenfialy no release of sertraline (imn the dosaga form ^ lesa 
ttian 10%) until the partides, have exfted the stomach, thus assuring ttiat minimal 
sertraEnebrBleasadinlhestamadL Affixtures of a pH-eensHvepoiyma'wIh a 
watsiMnsolubtopohfmer are also included. Prefisrredsertralina-oontaihirvpartldaa 

15 arecoaMw0iananK)uritafpolyrnercomprfBing15%to2OO%cfttiewMghtorihe 
u no oa i eg seruawie<MiiuMrsrig parage core!. 

Mibiasor a pH-s^idlve polymer with a w^4nsohJble polymer are ateo 
included. Sertralne-ooritalningtabiels arid parfides and beads rnay be coaled w8h 
nAdurss of polynwre whose sohMes vary at dHfermtpHa. Forexample. 

20 p re fe rred coalings coiiyrlse Eudiagil^^orfrc>m 9:1 to 1:4 Eudra^ll^4^^ 
S. 

Afertho* embodiment of a spafiallyudelayed sertrdbie dosage forni 
consfltutes a mocificatfon of the pH-dependent coated tablet, pH-dependent coated 
bead, and pH<tepmdent coated par1ideembo(Sment8. The sertraOn&contaitAig 

25 core tablet, bead, or paifide Is first coated wSh a liarrier coat, and thort is coated wBh 
the |:^+<iependent coat The function of ttie barrier coat is to separate sertrabie from 
the pH-d^ndent coat Since sertraline is a b%e.hydraQon of the sertrabie in the 
esre csTi serve to liaise the pH in tie mrcroenv»0f«nent of th^ 
thus ^matur^' Mt^Sng the penneabfeagor, @r ^olutkm the pH<Jependent 

30 coat&ig,rGsuKng in prenature release of some or ai of tfte sertraline dose in the 
stomach A barriered prevents sushprsfnattes release. St^dtabtebarnerccofir^ 
are composed of water-solu^ ifHterials suGh as «;tgars such as su crose . «»' wato^ 
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soluble polymers such as hydrcscypropyl oeilulose, hydroxypropyl me%loenulose, 
and the like. Hydroxypropyl o^c^ arxi hydroxypropyimethyiceOulose arKi 
Potyvii^yrro^one aiB i^efened. Tte barrier coat may ccmprise tram 1% to ^)%, 
preferably from 2% to 15%» of ttie imigM of tte iTOoated sertritfii^^ 
5 beadorpaiVdeooiB;. 

tri a further embodimmt of a ^nlialyKielayed mtralff^ 
soluforior»jq>CTS}onorpcwdyofs^tra^ 
solutde capsule, sudi 88 a hard soft gebfin capsule as knom 
capsule Is coated wdh a r^Mepericferit polyr^ 
10 dependent coated tablets. In the preparaikm of serlraSne solutions for 

encap$ulatk)n. solvents such as trjglyoeffcteols and gb^^ Usefuland 
preferred sertraline solvents are disclosed In commonly as^gned co-p^idirig 
proviaonal appOca&Hi IPfizer Docket 9838J^^ 

herein incoiporated by reference. Usdul and prefenedsohierits are also enurnerated 
15 below. 

Preferred soh/ents are water-jmmfeclblesolvCTtsirKdu^ 
ols, incluAig triglyceride v^etabte oils such as safn^^ 
com ofl. caster c^cocomtfol. cottonseed oB. soybean oB, and the Boa. Also Muded 
are syrithelic arid smisyriihefc mecium ch^ tno^f^^ 
20 under the tradenarneM|glyd*(HulsArnerica,Piscat8v^ 

(MMecCorp^Cohjrribus,phb). Examples are trtgjiyoerkies off capyBc/caprfeackte 
(Mfglyol^-«10,M(glyol<^ 

capryBcMpricAinoleleackisaMi^^ Also Muded are lorig chain trfglyoerhle 
oBs such as triolein, and oUier mbced ctiain trlglyoerides wtiich are Bquid at room 

V\Mw-4mniiisGi4e solvents sto indude rnmog^^ 
as those soM under the trademarks Capmii® (ABiTEC. Columbus, Ohio) and 

IHiisAmenca, Rs^a^way, New J^sey). ^^r^iptes fnonoolel^ 
{Qspm^-GUQl mono and digiyoerides of oc^inoic and decanofe acHs (IrHiivifor^ 
30 Cq)mid®-MCM), md monoodano&i ^(imaof^-30^ andttie Bosi. 

PrefeneddRsareiQuldatroomternperaturB. Pieferred mono-, di-^ and 
tr^^ycerides are those wBh an average acyS chain ter^gft of C4*d8» 
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Useful vehicles further hckide various Oquid esters of short chain alcohois. 

such as the propylene glyool e^ of capryfic/icaprjc adds (Migiyol'^'-840, Captex^- 
200). Fatty ackls which are liqiM at romn or body tempnature, such ncapiy^ 
capric add. lauiic ackt. dele add. or EnoMc add are also useful 
5 Fuilheruseftil vehicles inchjdssernisofdvehides such as those sold under . 

theiegistefedtr3d»naikGducoe*. Examples are PE6-32-sAyoeiyHaurBle 

(GehJdre^ 44/14). and glyoerd esters offiri^ adds {Geludnfi 33/01). 

Further useful vdiides also inchide surfactants arid erraiisffierB %vhich have 
the capacity to dissolve sertraline. These sufactants and emulsffieisfonn micelles. 
10 when they are mixed w9h aqueous media. Examples are polysorbate-SO, 

nonylphenoxypolyoxyethylenes, dioctyl sodfeim suffosucdnate, PEG-6 glyceryl mono- 

oleale (Latxafil® M-1944^). PE6-6 glyoefyl inoleate (Labrafil<^ M-2125<^). and 
the ike. 

Preferred vehicles are those which can dissolve serlrafine or one of its 
15 phannaoeu&caliyaoo^tat)le salts at a concentration erf 16.7 nigA/hii(»- greater. 
Cotsdn encapsulation vehicles have a hi^ier capacity 0ian others for rfudrttainb^ 
sertal^ h solution after the forinulation has rniMBdwai arnutaM 
contents. Mone preferred vehides are ttiose which inhbitpredpitatxm of seitra&ne 
the presence ofeitheraiNHCI a- phosphate buffered 8d&ie.|MSA These 
20 encapsulation vehides are more preferred because they miniinizepredpitalio^ 
geling of sertiaene in the use environment. La the gasbobtteslinAI lumen, 
maxirnizing the speed with which sertraline csi appear In ttie bloodstream after 
dosing. Even if these preferred vehicles do not con^pletety or almost compi^eiy 
piBverit the pre^iitation of sertraBne when mixed «Ah chiorida-oontid^ 
25 physioiogteal fluids, any effect on sertraline prec^paabon rate is advantageous. In 
vivo, the intedinal waD has a Iqgh capacity fbr rapidty absorbing sertraBne. reveated 
by a high absorption rate constant (ARD). Ar^tbnnulalionwmchheipsiceep 

absorr^ compete for ttie avaiii^ soluble sertraGne. 
3u More prefteTedvre.*^es.acc9rdhgtc this otefEH^a'sveget^f)^ 

saffiew^dl and o&ve medum dtahtriglyoerides such m Gspt^mp^ 
ti^tycerides: nMn(>> and di-gtyooides including nnecfium diam nnmo^ 



wo 99/01122 -16- PCT/1B98/00937 

giyoendes; acytated polyote such as propylene giyool (Scapryiate/caprate; fetty ackls 
such as oleic add; and surfactants such as polys(Ntaate-80. 

Most preferred vehides are th«e whk:h inhM seitraGne ptectpttatim 
HQ and in phosphate buffered saTm, pH 5.8. These indude medium chain 
5 trjgfyceride8 8Udi88capryic/capriclriglyo«ide8:mono-andd^ 

medkmi chain mono- and di-glyoerjdes; aq/iated polyals such as prop^ 
(SafvylBtBfe^ratB; fatty adds such as oteie add; and surfBctai^ 
polysortiatfrM. ItostprefiarredvehidMhavethecapad^tosolufaftEesertrBlne 
liydrochloride in use emrirenmen^ thus iiAdndzin^ 

10 cNoifcle^ontaining physiological soiultonstregaRless of whether aeitia^ 
ortgihaqy dosed as ftee base, hydroddorfde saB; or other pharmaoeuOca^y 
ac c ep t a bl e salt AtostprsfiBnadvehldesexNbitaseitndnehydrochtoridesdl 
solubB^ greater Ihm 0.3 nigA/lml 00 inMbtt sertraline predpilalion in physiol^^ 
ftAls). iri addition to e)ddbiSng a sertidine sclubily greater than 1&7 n^A^ 

15 fbmiofsertraBne(bpeinAdodrv10mgAormoreina0.8mlgeiaihcapsuie). 
WalerHmmiscUe solvents insqf be rnixed with su^ 
Older to cBiBctttiesponlaiieousliuiiiiMlioncfsinaB or iidcroscopfevehlde droplets 
(e^. nticroenwidons) when the water-bninisclile eoiverrtferiniisifte 
wSh water, as in the gas H gii te s tind tract Such mixtures indude mbdures of 

20 tri^yoeridesior inon»'and(frglyo«ides,wilhpolysorbatos,e.g.iid9duresar . 

Capmul<^*MCM and poly so ifa a t»CO. or mbdures of MiBHyo|ft812 and polysorbate-ao, 
in ratfas of from 99/1 to 50/SO, l espeUl M e l y. Further useful mixtures indude mixtuies 

of memo-, di-. and trfc^yoerides with pdysorbates. e.g. Capmul^B^-MCM/Miglyoi^- 

812/jpoiy8orbato40, in which Capmul^C»« makes up 40-80% of the vehtete. w^ 

25 the rerralnder being any oombinalion of Miglyol®-812 and pdysorfaofta-SO. Furttier 
useful inixtutes iiwlude a v^jetabte oB and a surfactant e.g. oGve oB/^xHysoibatB^ 
In ratios of 99:1 !o or som d3lislk!sSl^-U-7A7MSS N ratios of 9^1 to 
Pely^^^tei^lyeois and ottw' watownisdbte seitra&ie sohients, e^ ^yceibi^ 
efiono^ piop^Mie (^yooi, may be inchided in anmurite i4> to 30% oflhe vehide, in 

30 eRlvtoopentoseitrafineeolubiIi^inthevehieie,ortoiRqprove6)evi8a)^ 
veMde tc aid iii capsjie fiBhg. 
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Solutions of sertrarine in vehicles of the types described above are 
encapsulated in soft gelatin capsules, or are encapsulated in hard getetin capsules. 
If encapsitfated in hard gelatin ca|3sules, It is preferred that t^ 
capsule ^leB pieces be sealed, for example virffii a strip of g^ 
5 ieakaga Encapsubdionffisoft-gelaSntewelHcnowntandbdescra^ 

Theory and Ptadioe of Industrial Phamia^. L Lachman, H. Uebehnan, and J. 
Kanig, Lea and Fdtiigsr. publisher. 

The pH-sensiHve pdymer may be any of those already disclosed, for 
example txit not Imited to ceDuk^ acetate phthaiate, polyvinytaoetate phthalate. 
10 hydroxypropylmeffvlceDulose phttialate, oopoiy^ 

rnettiylniethacrylaie. arid oopolyrners comprising acrySc add and at least one acryic 
add ester. 

Coating of sertralfrie-containing tablets, beads, ca^uies, arut particles may 
be carried cait using equipment icnown in the art For example, sertraim-containing 

1 5 tablet cores and capsules may be coated with a pan-coaler, such as a HhCoater 
(Freund Corp.). or an Aocela-C(^ (Manesfy Corp., Liverpool). SertraOne-containir^ 
beads and partides are preferably coated using a ftuidized bed ooater, such as a 
WiiTsterOTater, utSrfng carting eqi^^er?! avaaable fer^om^ from #ie ^att 
Corporation (Rams^, NJ). Beads may also be coated using a rotary granulator, 

20 such as a CF*granulatorava{lat)le from Freund Corp. 

Advantageously, becaise pH-trlggered spatiaOy-delayed devices possess a 
mechartism for sensing that the device has exited the stomach, interpatient variabilis 
in gastric emptying is not a s^ificant issue. 
Spatially Delayed Enzym&4ri9gercd Dosage Forma 

25 Inafurtheretnlxx&nentofaspatiaOyKieia^ 

*enzyme-4riggered supported Gqud membrane device" comprises sertraline 
fotmuialed ^ a dosi^ form of Are type d^cribed In Inten^&msd AppB^^ 
i^^^463, pulAshed m WD 54/121^ m June S. 1334, imm ii^rp^^d 
iefenenoe. This&nbocSrnentgeneraltyhsthefornicf anirnmedia^ . 

30 wrnu^wBodaleipeforat^abeacQcontB'!^ 

rrseropoftous hydmpho^ mernbrane that at ie^ parft^, preferably enftety: ms^ 
. rounds the tablet or bead, and a r^dr^h^Sq^ 

rrmmbrane. Alternatively, tte sertrabie ptuB earner may be incorporated Mo a 
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capsuie ^eil which comprises a microporous hydrophobic membrane with a 
hydrophobic Squid entrained wShoi the pores of ttie capsule shell The hydrophobe 
r^uid ts substanfaBy^npenneaUe to bdh the aqueous emnronmentandthe 
sertraiffte tablet or bead core fomtuiafion. The hydroph(^ic Squid is capaUe of 
5 dtarigesud) that Rbeconriespnnieable to the aqueous OTviTMvnmtcM-sertraine 
formuiaiioa After ingestion of this embo(fin:)emt}y a inainmal. including a hurnan, 
sertrafeie release into the gasfauiiUebtiiuii system is delayed u»^ the dosage tofm 
has e)dted the stomach snd moved into the smal intestine. 

In a aertraine ai^ine4riggerBd supported fiqiftl mernbrane device, tt» 

10 entrrinedhydrephot fc iquM is a iquMwWch undergoes change wtilchb 

OTynnaBealy cata^ynd in lumm of ttie sinail intesthe. and not in the stOHMKi^ 
such that ttie pores become permeable to water and sertrabw. The core can 
(yConaHy contrin an osmagent. sweHng. or bursting materia] to help speed the 
release of sertraline once the dosage Ibfm has passed into the amaS intesfine; 

15 exemplary hydrophobic Iqiids are trig<yoerldes.1iBtly anhydride^ 

cholesteiol,lydicf)hobic amino add esters, aid ttie Eke. Prefenedtrtg^yoeiidea 
iiKdude IrtoMn, tricapr^ 

com dl, peanut oB, soybean oB, and the ike. PrefenBd fatty ackianhydrkiesinc^ 
caprylk: anhydride, fauric anhydride, myristic anhydride and the Hce. Mixtures of 

20 hydrophobic fqirids may be used. Exemplary materials fbr the mtoropoious' 
l^drophobte support nriefrtxane inchide oeDulose est 
poiyalkenes. polystyrenes, polyvir^ est^ polysSoxaneSp polyacrylates. and 
pdyethers. Preferably the hydnophdxc n^roporous membrane with entrained 
hydrophobic Bqukl is irnpemieable to sertraline, urrtO gast 

25 cat^yzed a diange in the Ivdrophobic on. as described bd^ 

In theoiviro nmen iofusa, Le., the «naD intestinal lisnen. Bpases and 
esterases degrade the atoft^nentior^ed hydmphoUe oi^, releashg surfactant 
pradyete Sp. Sie pmsB ^ 9ie !!iicmf^nH» rmTib^am ^ thfe e^tb^mtfii Sn^ 
prodUGoig aqueous ctenneis tfirough wfu^ 

3G throtigh the rnicnsporous hydrophobic stq^portm^^ Release of the rartraine 
inay occur tyysiriQsleddhttiorivOsrrioticpunvw^i osmotic oursiir^t er by burning due 
to the presOToe of a sweDable materia!, eg.. I^drogel. ff! the sar^^ 
core of the devtosi 
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tn a sertrafine enzyme-tri^red supported Squid membrane deyAoe bb 
disclosed above. hydrq)hobic oils may be used which are ^ibstrates for smaO 
intestirial proteases such as carboxyp^^idase arKi chymoti^ Exemplary oils are 
hyc^iirf^c e^ers of am&io add dernrativ^« 

In a furtfieranbodirnent of a spafiaOyKiebyed sertra&ie dosage ftmn, 
sertraSr^taUeis,ci^i^, beads, or powders are coated with a coafir^ which 
coritairisoonripori^whicAare^izymaticall^ 

the small intestro, but hcrtffi the gastrte lumen. The coating comprises waxes or 
tr^oerkies of natural or synthetic or^in which are sofid at b^ In 
preferred enibodimentSk 2*20% of a m^erial wMch is Ik^ 
wtvch is d^raded by smaD intestihal enoTrnes 

^pase), is ffiduded. Sidiabie enzymafically^dxle fqcdcte are those describe 

for 'enzyme trimered SMported Oquid mmibrane device". Preferred waxy coatings 

are applied at 3-20% of the we^ht of the uncoated sertrafine tabtet, capsule, bead, or 

powder. 



Temporatly-dehyed Dosage Fpiito 

In a f&st embodiment of a temporaliy-deiayed sertralvie dosage form , a 
*lxjrstvig osnioticoore devioe^ eertrairie is inoorpor 
device which corf^yises a tablet core or bead oore comprising se^^ 
more osmagents. Devices of this type have been generally disclosed in Baker, US 
3,952,741, wtdch is incorporat e d her^ tiy reference. Examples of osmagents are 
sugars such as glucose, sucrose, mannitol, lactose, and the like: and saRs such as 
sodkjm chk>rkie, potassium diloride, sodium cartxxiate, and tt>e 6ke; water-soluble 
adds such as tartaric ackl,fumaricackl. and the Eke. The sertraTtfie-contaffiif^ tablet 

^ b^^d ©Ofii ?s coated s pol^?!^ ^s^i^? fo???!s s s8?T?ip8?!??sabte 
sr^Tibrane, th^ a nienibranc ^liteh is perme^^ to ^water but is iir^^emieaiHe to 
sertraline. Exan^siesofpoiyrnerBvvhbdiprtMdeasemfperniea^ 
ceButese acetate, ce&i:^ acetate bu^iate. and eihyteeOukise, piefemb^ oellukisi^ 
acetate. Afn6ltmbdu7eofapc^*6t}iyl&ie8lynl,&g., po^id^^ 
a hydrqgenated oB, e.g., r^rogenated castor oB, may be used as a coating, as 
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desoibed for teoniazid taUeis by Yoshino (Capsugel Symposia Series; Currefit 
Status on Target Dnjg Oefv^ to the Gastrointestinal Tract; 1993; p(x185-190). 
Preferred semipenneaUe coating niat^ials are cellulose esters and o^ulose ethers, 
pdtfaaylic add derivatives such as pdyacrytates and potyacryiate esters, md 
5 polyvinyl alcohols and polyaflQenesmich as ethylene 
EspecUdly preferred seinipermeatte Goatirv rnaterte^ 
oeDuiose acetate bulyrate. 

VVhen a ooaiBd tablet or bead of a bursfirv osnixslic core enr^^ 
piaoedinanaqueousenvironrnentof use» water passes through the 
10 membrane into the coie; dfesoMng a porGon of the serlrulbuh and osnuioeii^ 
geriwaibig a ooloid^ osrnotic pressure iiiMch lesuRs in bi^ 
serriq^errneable membrane and release of sertraBne^ 
By dioioe of bead or tablet core dze and geometry, identity and 
osmagent and thidross of the sern^permeabie rnembrane. the ti^ 
15 piaoerrient of the dosage fomi into the aqueous emAonn^ 

the enclosed eertrabie may be talored Itvfflbeaivreciatedtythoseeldkdintfie 
art that Increadrig the s u r face ■ l O'Volume ratio of the d os age fornix andfeicreasirigthe 
osmotic adivl^ of the osmagent serve to decrease the tbne lagi wiiereas increasirig 
ttieflvdoiessofthecoafirigwdlincrBwe the time lag» Picrferrad osmoSo^xirsBng 
20 devices ofthisinvimtiQn are those wMchexhM 

(Le. less than 10%) from the dosage fonn until the dosage fbrm 
stoinach. thus assuring tiiat rnMnrial sertraline is rele^^ 
osmotic core tablet or t)ead has a tat)iet or t)ead core which may corttaln from 15- 
80% sertraline, 5-60% osmagent as described above, and & 
25 pharmaceuticai aids such as benders and lubricants. The sem^)enmeable membrane 
coafing on a tatriet, preferably a cellulose acetate coating, present at a w^ght 
corresponding fol^m 2% to 30%, preferably from 3% to 20%, of the weight of the 
tei^^fs. llie ^mqienTieaye membiime a 
achate coafifig: ispres^tf aw^MconespomSngt©&^2%io80%,pieferab^ 
30 fmm3%to40%.ofthswe<ghtofthebeadoore. 

A bursting osnriote core device possesses no me^hariis^ 
device has exilBd the stomach and entered ttiesmaSin^ Thi^devioesofth&i 
type are temporaly^lelayed dmfces, ttiat is, de\ncM wMc^ 
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predetmtined time after entering an aqueous enwonment, Le., after being 
swallowed, in the tested state, indigesfible non-di^nt^rating solids, such as tte 
"bursting osmotic core devtoes" of ths invenfon. are emptied from the stomach 
during phase ill of the Inteidjgestive Migrating Myoelectric Complex (IMMC), which 
5 oocur5afvrc»dmatriyeweiy2hrinthehumaa Depending on the stage of the IMMC 
at the 6me of do^ in the fasted state, a bursting osmotic core de^ 
stomach alnmst iniunediat^ after dosir^ or as lon^ 

state, bul^stiblenoiHiisMegratirgsoBds. which are <11 mm In diameter, wiD empty 
slowly from the stomach vrithte contents of the meal (Khosia and Davis, InL J. 

10 Ptermaceut 62 (1990) RMlll). If the incSgestible non-disintegrating soGd is greater 
than 11 mm in (fiarnet^,Le., about the size of a typical tablet, ft wS be ret^^ 
the stomach for the duration of the digestion of the meal, and ^ 
rtixnach during phase in of an IMMC, after the entire meal has been digested and 
hasexfted the stomach. A bursting osmotic core device which releases sertraline 10 

15 minutes to 2 hour after ingesfon decreases the seitraBneTniBc and also t^ 
and severity of nausea, regurgitatkm, and diaiTliea in a populato of patie^ 
admhisfered sertrabie in such devices. A prefenred bursting osmotic core device 
starts tc release sertraErie M 1i ifdnutes to 1 J hour after e^^ 
environment, Le^ after inge^n, to more reliably assure that the device releases its 

20 sertFafinetfelal to the slornach,wtien dosed in the fasted state. 

tn a ftxtherernbodinrient of a temporaByKfelayed sertraline dosa^ 
'bursting coated swel&ig core", a sertraBne<ontaining tablet or bead is prer»red 
which also comprises 25-70% of a swdlable material, such as a sweBatte colloid 
(e.g., gelatin), as described in Maosovich, US 3,247,066, incorporated hereai tiy 

25 reference. Prefened sweDtng core m^rials are hydrogels, i.e., hydrophiCc polymers 
wtdch take up water and swell, such as poiyeftiylene oddes. polyacrylic acid 
derivaSv^ such as pofymethyi methacrylate, polyacrylamides, polyvin^ alcohol, 

sweOiJis hydrogen for th^ embodmeni are pdyeth^er^ ^ddes, ersssunioed 
30 pd^aylates, and carfoQxymettiylceDulose. The coDoid/hydrogel-contabiftv 
sertraine-a)ritairiirig 

semfpenmeabie tfiem^ie. E^cam;^ of polymers which prcvide a sen^ 
inembrane are oeHutose acetate and oeSutose acetate butyrate,andethylceflulos^ A 
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melt mixbjre of a potyeth^ene glyool. e.g., pc^yethyiene glyoo)-6000, and a 
hydrogenated oil, e.g.. r^drogmated castor oO, may t>e used as a coating, as 
denribed for isonbzM tatrtets t)y Yoshino (C^sugel Sym|x>sia Smk; Current 
Status c»i Targeted Drug Deivery to the GadroMeslmal Trace 19^ pp.185"igO)* 
5 Preferred semipermeatte coaBng materials are oeButose esters and cellulose ethers, 
poiyacrylc add derivatives such as poiyacryiates and po^ 
pofy^i*^ doohob and polyafcenes such as ett^^^ 
EspedaQy pre fen e d semfpermeatile coating materials are cellulose acetate and 
celliilose acetate butyrate. 
10 Whm a coated 1al)tet or t)eadhavtfg a liursting coated sw^^ 

placed h an aqueous environrnent or use, water passes through the seintpermeal^ 
merritKarie into the core. sweHir^ the core a^ 

semlpenneable mernbrane and releasa or sertraline into the aqi^^ 
By chcdce or t)ead or tat^rt core size and geornetiy, identty and quarilR^ 
15 agent, and thteknes8orthesenftipGm)eal)feinembrane. thefts 
placenmrt or the dosage form Into fl>e aqueous envim 
the enctosed sertnaBne may be chosen. Preferred bursting coated swe&ig core 
devices of this inventim are those wtiteh exhM suk^stantelly no release off sertraline 
from the dosage fbim until the dosage fonn has 
that nurdmal sertralne is released h the stomach. 

A bursting coated sweBng core tablet or bead has a tablet bead oore 
¥Mch rmy contah ftom 1&80% sertraline; 1&«0% sweOng ma&Hisd, e^g., hydrogei; 
0-15% optional osnnagent; and 5-20K other phannaoeutical aids such as bMere 
andhibficants. The swiipenneable membrane coating on a tablet, prgf erabiy a 
ceRidose acetate coaling, is present at a con^ 
preferBblyfrom3%to2()%,ortheiMe|ghtorthQta^ The sanipermeabie 

niembrane coating on a brad, prefereb^ a ceiyose acetate oo^ng. is present at a 

^s^e^ghl is^pond&?g to ftom 2% to 8Cm, 
of the bedsore. 

A bursting coated swelling core device possesses no mechanism for sendng 

thai the device hfieexfled the stomal*? Tfiusdevle^ 
off this t/pc rdease thefr sertraline ?5tv!te?!!s e! a pr^edeturmft^ nfm alter er^erif^ an 
^iueous environrnent i«e., after being svraik^ 
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bursting osmotic core devices, and the same considerations and preferences apply 
to maidng bursting coated swelfing core devices. 

In a preferred embodonent of a temporal^^tayecl sertraEne dosage fomt, 
ffnmediate rele^ sertraline tablets, beacte, or paitdes are prepared to serve as 
cores which are coated with a water-^lubie and/or M^r-disiniegratte delay layer. 
Preferred delay coating comprise hydroxypropyiceBidose ^C), hydroxyprevyi* 
methyioellulose(HPMC). polyethylene oxide, and po^ FortaUets 
tMs coafing may be carried out in a tablet ooat^ BppsrsSus such as an HCT^, 
HCT-60. or HCT-130 Coater (Freund Inc). The tabfets are coated with an aqueous 
solutiori of HPMC or eta* appropriate polymer to a final 00 
the final wi^gM of the coated tablet Heavier coating wdghts give longer dei^ 
before initiation of sertraline release Mo the use enrnmment (tfie gastrointestinal 
tumen). Tlie delay time may also be bicreased by incorporating snran to moc^^ 
quantities of poorly water-soluble polymers (ffiduding tnit not limited to ethylcelluiose 
(EC), celiulose acetate (C^. celiuiose acetate tHifyrate) into the coating fonnulation. 
For example, ttie coatir^ fomiuiation may constet of 95*.5 HPMC/EC to 50:50 
HPMC/EC, or 95:5 HPMC/CA to 50:50 HPMC/CA. In the case of such mixed 
pot^Tner coating systems, 5! mBy be f^ec^sary to adjust fte solvent cor^ipositiofi to 
dissolve the mixture of wat^-soluble and poorty water-solub^ For 
example, mixtures of acetone arxJ water, or ethanol and water, may be used as 
needed. Beads arKlpaitides may be sffn3arly coated usfirig a fluid bed coating 
a;Y)aratus, such as a GiattGPC6-S coater. For beads, the coating comprfees from 
10%to100%ofthew^itoftheuncoatedbeadcore. For sertraGne particles, the 
coating comprise from 15% to 200% of ttie wi^ht of the uncoat^ 

In a further embodiment of a temporany-<ieiayed sertiafine dosage fbrm, a 
sohition or suspension of sertrabie h a solvem is encapsulated 
geiatin capsule wtiSdi ^ then co^b^ wfth a water-^oiubie and/or water- 
di^nSegralabte palmer as ^@ftied above Qoaffi^ otrw 
aiKi prefiaTBd solvents for s«trafine Ln^^ 

spatially delayed encapsuiated solutions. Ttm coating comprise polymers such as 
tytbGxypmpjfks^hm, hy^x}^ro|:^me%loenulose. polyethylene c»dde, polyvinyl 
pynoSdone, oeSuiosa aebtailB, and etftylceiulose. 
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It Wilt be appreciated by ti\6se skilled rn the art that the various coated 
sertraline tebiet, bead, and partide embodiments described above can be coated 
using standard coating eqidpment, such as pan coaters (e.g., HK^oater avaBabte 
from Freund Corp; Acceia-Ct4a avails from Manesly. Uverpoc^, flukfized bed 
coatera* e.g., Wbmter coaters, (avsdisdbtefinom Giatt Corp, Ramsey, NJ and 
AefomaHcCorp., CoiumUa, MD), and rotary granulator8,e.g., CF«6ranutetor 
(avafobte from Freund Corp). Core tablets are made on standard tablet presses, 
such as a MBan press. Sertraline containing beads and partides are made in 
fliAfized bed granuiator«» rotary graruilatctfs^ and extructer/spheronizerB. 

in preferred embodinriento of this bivention, sertraline dissolves quiddy after 
a spatial delay or a temporal delay, In order to achieve as short a as possible, 
for the purpose of hastening therapeutic efficacy. When formutating delayed 
release dosage forms of sertraline, ft may be advantegeoie to employ a high 
solubiGty salt, a formulation which othenivise increases sertraline soiubflrty, or a 
combination of both coDecGvely referred to as a 'high sofubOity form'. Futhermore, 
indusion of excj|Ments vMch increase the sertraline dissolution rate is 
advantageous and prferred. Solubllidng agents and compositions are cf^dosed in 
s^pending provisiona! apfdicatiQ?? JPffeer Dodce! 9835JTJ]. filed m even date 
herewith and herein incorporated by reference. 

Whether due to the salt form employed or the particular excipients 
employed in the dosage form, the high sotubifity fcmn shouM effect an aqueous 
sertrafine sdubiity of at least 5 mgAml. Ahigh solut>Oity salt orfbrm is 
advantageous because (a) ft dissohres more quickly than low solubility saHs of 
fbrms (e.g., sertra&ne base, sertraline hydrochloride in the absence of sdubllizing 
exc^tente), and 0)) R proWdes a higher sertraline concentration in the 
gastrointestinal kimen, givftig a higher sertraline concentration gradient across the 
intesfinal wafl, resulting in more rapid absorption of tfie sertraline dose. 

Sdubifization can be particu'^y {mportarS for sertraiine dosage f&tfm 
yMch are d^bned to mSnfmize because some forms of sertraline 
particularty Mgh solubB^ ssSt forms, can form gels in many aqueous sohitior^, 
particulariy those sohfficns whitf! Gont^f! €*j!0!ld© fenSj su^ as In fh© 
gastrointestinal tract 
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Sertraline geis can be fbm^ by simply introducing chloride ions into 
solutions of sertraline toctate or sertraline achate. Similai9ygelscanbe(bnnedt}y 
introducing adds such as tartaric add or combinations of adds and surfectants such 
as suodnic add and sodium iauryf sulfite to sertra&w sohifior^ However, ottier 
adds and/br surf^tant-fice ccvnpounds can provide solubilizing effects, minimizirQ 
gel fbnnation arxl prmdding a fbnnuIatkHi basis ford^vering sertral^ Mo aqu 
solutions oontainirQ chloride ions. st»h as inles&iai fluids. 

TTie geOing of sertraline in some fomw is suprisirVi md the afai% of certafri 
additives to prevent ttu geiing is both su^xi^ md unpredictsMB. 

Thus, it is advantageoiA in deia«yed release fbrnuilatian to utBize m^iods to 
solubiBzesertrBfineqidddyintheuseenvimunenL One method of providng more 
sotubie sertrafine is to make sertraftie saXs that have higher solubflity, such as 
sertraline iadale, sertraline aoeiatB. and sertraine aspartate. PrsKanedaalis exhibit 
sotubSities in water that are over 2 times greater than the sertnafirie HQ salt, which 
has a solubi^ of about 3 mgAAnL 

Another method of sohM^ sertn^ is to use an aoent, referred to h«eai 
as a 'solubBzing agenf. whM adially fbnctions to increase and prefierab^ 
the soiubffi^ of aertraSne (or a salt ttweoO in a use envlrortfnent nelafive to the 
solubiii^offce i ti ali rietoftesarneuseera dro nniei a iirtienthesoha^ 

Many scAHjiDzing agents us^her^oan be grouped into several broad 
categoneSi 

1. Omanic adds and organic add sflta; 

2. Parfial6(yceiide8.i^. less than flJllyesteraieddefh^atives of glycerin, 
Indudng monog^cKides and c^fycerides; 

3. Giyceifdes; 

4. Giyceride derivatives; 

5. Poiyefhyiene giyc^ estsfs; 

7. Polyhydricatoohoi esters: 

9, Pofyoi*yi#?ytef*6 utheis; 
9^ Sofbiian estefs; and 
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10. PolyoxyetivtenesortxtanKtars. 

11. Cart)onate saBs 

The amount of solubffizir^ agent ivhich should be emplpyed depends on the 
particular sokJbBczmg agent 

In the case of soiubilizing agents wtiich are organic adds ttre antcHint of 
sotut)irizercan be calculated as a ratio muit9)Sed by the qt^nfi^ of sertraline to be 
used, wherein the ratio is of oigantc acid soiubiGty to sdiMtty of sertrafine salt 
(organic add or salt soiubiay/sertranne or sertral^ xquantityof 
sertraline where the soiubSitiesrefierTed to are in The above expression is 
approxmate, and some acQustment may be advantageous for optimizaKoa 
Generally the above expressioh wiO give a quantity which is plus or rhinus 25% of the 
final value employed, although higher quantfties of sdubiBzing agent can be 
incorporated wAhout any particular addiiional advantage. In addition, (xganio add 
salts can be added to modify the pH and/or solut^ of the organic.acid, effectively 
opiimidng the solubiDacation effect of the agente 

For other types of solubifizing agents lisled, typically the ainoi^ 
agent emptoyed in the dosage form wID be 1 to 150% by weight or fte amount of 
sertraTme employed therein, pref^ably 1 to 100%, more preferably 3 to 7S%. 
Amounts of solut^ng agent higher tiian 150% may be employed, aittiough it is 
t)elieved that in rnost cases IK) particuta' advaritqge wouki be provi^ 

Exan^rfes of orgartic adds useful bi the invention indude mafc,dtric 
erythortMC, ad^c, gtutamic, aspartic maldc, aconitic, and ascorbic add. Preferred 
adds are dtrlc,eryttK>rbic, ascorbic, glutanric,^ Salts of organic adds 

swh as alkdkine earth metal (magnesium, calcium) salts and alkaH metal (lithium, 
potassum, sodium) salts are also effective as wdl as mixtures of organic adds and 
their salts. Caidum saHs such as caldum carbonate, caldum acetate, caldum 
ascort)ate. caldum citrate, caldum gluconate monohydrate, caidum lactotxonate, 
caldum gjy^ptete, mldim tevuSnate, &kmm pantotf^nate, raSdum propriof^, 
caidum ph^phate ^msic, end ^Id^^. m^dtmisiB wne ^^^med argani^ atM 
Erampies of comoounds within the other categories mentioned above are 

bummarkedaiTat^ i. 
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laUfil 



SotubOi^ Agents 



Class 


E»mpie$, Chemical Name 


Exanrvies, Trade Des'gnation, 
(Vendof) 


Partial 
Glycendes 


Glyceryl Monocaprylate 


Monocapiyfln® (Sigma), Capmul® 




C8<:i0 Partial Glycerides . 


irniMloi^ 8w OiQis) 




Glyceryl Monooleate 


Myverofv 18-S9 (Eastman). Calgene® 
GMO 

(Calgene), Capmul® GMO(Abitec) 




Glyceryl Monolinoieate 


Myverel^ 18-82 (Eastntan) 




Glyceryl Mmostearate 


Imwttof® 191 (HQIs) Caigen^ 
GSO(Calgene) 




Glycery Monolaurate 


ImMritoi® 312 (HQis) Caigene® GLO 
(Calgene) 




Gtyceryt Ditaurate 










Giyoerides 


Triacetffi 


Triacetin (Sigma) 








oiyoenad 
Derivativos 


rc&uenviQzed uiyoendes 


Cremophoi® RH40. CremophcM® 
RH60(BASF). 

Acconon CAS. CAr9, CA-15, VV230. 
TGn (Abttec) 




Pdygiyoolized Glycerides 


Gelucire* 44/14. 42/12. 50/13, 53/10, 
35^0. 48ff)9, 46A)7. 62A)5, 5(VQ2: 
Labra80l<^ (Gattefone); Capmul<^ 
3GO: 3G8. 6G20. 6G2S, 10G4O, 
10G10O (Abase) 








Polyethylene 
glycol Esim 


PEG 200 MorK)laurate, 
PEG 400 Monolaurate. 

PEG 600 MoTK^iaufate 


Calgene^Z04^ Calgene® 40-L. 
Calgene® 60-L 


! T 

1 s 


PEG 200 Mmic^earate, 
PB5 4O0 Monostearate, ! 
PEG60CMonostearate j 


Calgene® ^-S, Qaigefie® 4S^, ! 
Calgene®SCJ^ | 


1 — f 

! ! 


PEG200Diaurate,PE6 
400DiIaufate.PE6600 i 
I^laurate i 


Calgene® 22-1, Ca(gene®42-L, j 
Calgene® S2L j 


1 i i ! 
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raiypropyieiie 

wljMM CoClBIO 


riupyicne osyooi 


Capte)^ 200 (Abttec) 








rOiynyunc 
Alcoho! Esters 


Monolaurate 


Calgen^DGL 




PimifiMM ^fUff^ 
r ll^ljlCriB 

IVIVI WHHJI SID 


CalgenffvPGML 




Asoorbyl PakTritate 


Asoortyi Pabnitate (Sigma) 








Polyoxyethyiene 
EthefB 


PEG Lauiyl Ether 


NonionicL-4(Calgene) 




PEG Steaiyl Ether 


Nonionic S-20 (Calgene). Myij 45. 52. 
53. 59 (Sigma) 








Sorbttan Esters 


Sorbitan Monolaufats 


^>aigene'°' oml, opair*^ 20 (Sigma) 




omuiian MunQOioaic 


Caigene® SMO, Span® 80 (Sigma) 








Polyoxyethyiene 
Sorbitan Esteis 


POE-20 SortMtan 
Monolaurate 


Calgene® PSML-20. Spai^ 
20(Sigma). Tween^ 20 (Sigma). 
Capmul® POE-L (AbHac) 




POE-20 Monodeate 


Tween^80,PSMO-20 








Saccharide 
Estws 


Sucrose Monolaurate 


Kyoto LW-1540 (Chem Service) 








Phosphofipids 


Phosphatidylcholine 
Mixed phospholipids 


Ledthin (Signia) 


Block Co- 
polymerB 


PEO-PPO Block 
Copofymera 


Emphos 070^ (Wrtoo) 
Pluronk:^ F-68. F127, L-62 (BASF) 








Polyethylene 
Gtycote 


PEG 3350 


Various sources 



In adcBtion other compounds useful as solul)iBzing agents in the Ifwention aie 
ethyl propionate, methyl parebeq. propyl paraben. propyl gaOate. iriadnamlde. ethyl 
vanillin, paraaminobenzoic add. bufylatedhydroxyanteole.imidiTOa. and giyc^ It is 

Si63 noted that preferred cixnposi&K!S Indudti mbehires ef an Ofi^i^ add viSii gs 
without a coire^xtftding ofs^f^ie acid ^ and 6!^ @r more 
sohJtrilizersSsied above or in Table 1. lit is oso noted fttat ft rasgenofaiiy been 
observed ttiat in oitier to be most ^ilBGtivB the solubiSz^- shouM have a 8o!id>i% in 
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the aqueous chlondenon containir^ use environment of at least Img/ml, and 
preferably greater than SmgAnl. 

A prefenred group of solubiTmng ag^, irk add%on to ^ preferred organic 
adds previously mentioned^ include those in Table 2. 



Iat2lBL2 



1 0 Preferred SolubOizing Agente 



Class 


Examples, Chemical 
Name 


Examples, Trade Names (source) 


Partial 
Glycerides 


i^iyoeryi monocapryzate 


Monocapryim (signfia/, usipmui 

MCM(Abitec). 

lnMritor®308(H0ls) 




C8^10 Partial 
G^oerides 


Capmu|8> MCM (Abtec). Imwitoi® 742 
(HOb). 

linwitor®986(Hais) 




Glyceryl Morx)stearate 


Imwitor® 191 (HOIs) Calgene 
6SO(Calgene) 




Glyceiyl MonolaurBte 


Imwitoi* 312 (HOIs) Calgene GLO 
(Calgene) 








Glycerides 


Triaoetin 


Triaoetin (Sigma) 








Sorfoitan Esters 


Sortxtan Monolaurate 


Caigen^ 8ML. Span^ 20 (Sigma) 




Sorbitan Monooleate 


Calgene® SMO. Span^ 80 (Sigma) 








Phospholipids 


Phosphatidylcholine 


Ledlhin (Sigma) 




Mi)«l pho^^Kdipids 


Emphos^ O70-30C (Witco) 








Block Co- 
polymers 


PEOPPO Block 
Copolymers 


Ruronie^ F-68. F127. L-62 (BASF) 








Polyethylene 

Oiycols 1 


PEG 3350 

! 


Variois sources 

J 



Note: Commarcrai vender showTi above a'e as fo!!cws: 
At^Corp. JanesviOe. W! 
SASF, Pa!S!pf»f!y, NJ 
15 Calgene Chemicai inc. Skokie. IL 
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Chem Service, Inc., Wtat Oiester. PA 
HQis America, Prscataway, hM 
Sigma, St Louis, MO 
Witao» Houston. 7X 

5 

Preferred combinations of sdubilizing agents include (1) an organic add plus 
a salt of the same or a different organic add, ^) an or^^viic add plus a nm-ionic 
solubiRzing agent such as any of ttiose Rsted in Table 1, and (3) an organk; add plus 
a saft of the same or a differertt organic add ptus a norv-ionic sotubiQzing agent 
10 Particularly preferred ffxfividual sotutAzing agente indude aspartic ackl, 

glycerol monocapr^ate, caldum acetate, ascoribic add, dtric add, glutamic add, and 
caidum cart)onate. Aspartic add, glycerol monocaprylate, and caldum acetate are 
most prefBrred. 

Also preferred are combinations of the preferred adds and preferred 
15 surfectant-like compoiffids. A screening test useful for testing carididatesolubirizers 
for use together with low solubffity sertraline salts, such as sertraline hydrochloride, is 
sat forth in the examples. 

Preferred embodiments of delayed release fbnnulations comprise a bead 
core or tablet core containir^ sertraline hydrochloride and one or more soiubuizing 
20 adds; preferat^ maleic, L-aspartic, tartaric, L-glutamic, nrnBc, dtric, ^ythort>ic and 
adipic ackls; more preferably mallc» dtric, erythorbic; and adiplcacids. 

Preiierred embedments of delayed release fmniriations comprise a bead 
core or tablet core containing sertraline lactate or sertraTme acetate or sertraBne 
a^artate and an add such as ascort)ic» erythorbic, dtric. giuianii^ 
25 More preferred embodlmente incorporate sertrafme lactate or sertraline acetate. 

Another prefened embodrment of delayed release formulations comprises a 
core conteining sertraline lactate or sertraline acetate, an add such as ascorbic, 
eryttK»rbic, diric, glutemi^ er Kpartic add and a surfeda'it-like materte! sud! as 
^^3t g^serid^ gl^^^, sort^ttan esters, ;^^h^3iefe, po^efh^ne 
30 poiypropyiene oxide biodccoi^ol^ners, and pol^thyfenegi^^ 

Another preferred emtxxfnnent of delayed release fonnuiaQons oomprtees a 
mnteinlng sertreitne-tedate or sertraiine^oetaite. lind a syrfedant-Ske inateriai 
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such as partial glycerktes. giycerides, sortxtan esters. phosphoB;^, polyethylene 
oxide-polypropylene oxide block co-potymers, and poiyethytene glycols. 

These *h!gh solubifity^ cores are ftirttier coated wiOi a spatial delay coating 
or a temporal delay c^^ng, as desoibed herein. 
5 Spatially delayed release emtxxllments of the invention are solid dosage 

fornis or encapsulated solutions for oral administratton comprising sertrafine and a 
fdiamnaoeutically acceptable carrier, which release not more ttian 10% of then^ 
incorporated sertraOne into a mammaTs dcmach, and wMch release 70% or more 
of the remstoing incorporated sertraflne vrithin 1.5 hour after entering sad 
10 mammars small intestine. Temporally delayed release embodiments of this 

invention are soBd dosage forms or encapsulated solutions fior oral administration 
oomprisii^ sertraline and a pharmaceutically acceptable carrter, which exhilA a 
delay in sertraPme release after ingestion of from 10 mhutes to 2 hours, preferably 
from 15 minutes to 1.5 hours. Folloumg the delay period tlie dosage form releases 
15 at least 70% of the remaining contained sertraflne sertraline in immediate-release 
fashion (i.e., withh 1.5 hours). 

The timing of release of sertralme in the stomach or smaD intestine may be 
tested utilizing a variety of approaches including, but not limited to. x-ray 
evaluation, nuclear magnetic resonance imaging, gamma scintigraphy^ or direct 
sampBng of the gastric and duodenal contents via intubation. These teste are 
certetnly fsasiUe. but can be somewhat difficutt to carry out in humans. 

A more convenient test for a spatially delayed release embodiment of the 
current invention is a modified version of a two part in dissolution test which is 
described in the 1995 US. Phannacopeta (USP 23). Section [724]. Subsection 
"Delayed Release (Enteric-coated) Articles* General Drug Release Standard" 
which incorporates a 2 hr test of sertrafine release in a simulated gastric flufcl f achi 
test"), followed by a test of drug release in a simulated intestinal fluid fneutral 
tcsf). For tablets and capsules which do not contein multiparticulates, or do not 
di^*!tegrate rapsSy sf^ fnuitirartoiatss, stirrj^ !s effected using pacifies at 1^ 
rpm. For muttiparticulates. whether dosed in capsule, tebiete, or unit dose 
padcete^sttfting is aiso effected using paddies at 100 rpm. if geiatbi capsules are 
used, then 5.1 mg/mL of the erarffne try^^fn must be acUed to the (neutfai test, 
secand stega) buffiet T!!te!wosta^£r?i^te5t»f!be!T!od!f!edsothat!^ 
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useful in evaluating spatidlly delayed embodiments of this invention, as now 
described. 

For pH-tfiggered spatialiy-delayed embodiments, ttie in test is cani^ 
out as descnl>ed in tt)e USP 'Enteric Test*, with the requirements that dosage 
5 forms of th^ invention (a) release no more than 10% of the inosrporated serbaSne 
during ttie 2 hour 'add* poftion of ttie test, and (b) release 70% or more of ttie 
remaining incorporated sertraline within 1.5 tour in the "neutraT portion of the test 
The ackl portion of ttie te^t is carried out in 750 ml 0.1N HCI, for 2 hour. After 2 
hour, 250 ml 0.2M tribasic sodium phosphate, containing 10 gm poIysDrt>ate-80. is 
10 acUed to the add medium (containing the dosage form), and the pH is adjusted to 
pH 6.8, using elth^ 2M HQ or 2M NaOH, as appropriate. Thus the voluma of 
sedition in the neutral portion is about 1 liter. The solubDity of sertraGne is tow in 
the second stage phosphate buffer (pH 6.8). Thus 1%polysort>ate-60 is added to 
the neutral (pH 6.8) phosphate medium to increase the sertraline solubility to 

15 provide "sink conditions' for dissolution. 

For erayme-triggered spatially-delayed release embodiments described in 
thte disdosure, the test Is carried out as described above for pH4r^gered dosage 
forms wfth modification tO:aocount for the fed that release of sertraline is triggered 
by tte f^^ttence of an enzyme — pancreaUc i^se, esterne, or protease in ttie 

20 small intestine. Thus an enzyme usually at a oonoentrafion of 5 mg/mL. suitable 
for enzymatic degradation corresponding to or of the same type as that which 
triggers rdease in the hwnan small intestbie, employed in the ffi vflrotest For v? 
vSm evaluation of lipase-triggered delayed release dosage fbrms. a Gpase such as 
5 mg/ml of pordne pancreatic lipase (Sigma Chern.. St Lmi», MO) is Induded in 

25 the phosptmte kMiffer dissolution medium for the second stage of the disscdution 
test For esterase* or protease-triggered delayed release systems, appropriate 
esterases or iroteases (e.g. pancreatic esterase, trypsin, chymotrypsin, elastese) 
fire uiiitu^ in the second stage cf the ;;; test, e-g. a! S .'ng.'m!. 

if tt)e es!era%, protean, or lipase is denatured by po^o^te-^, then fhe 

30 lirst hour of the "neufraT phase is carried out in the presence of enzyme and 

absence of poiysori»te^. After 1 hr in the ""neiftrar phi^, 1(^of p@l^offoate-60 
is added. 
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FcM* temporally-delayed embodiments in i^^d^olution is carried out at 
37"^ using a USP dissolution apparatus, with paddies stimng at 100 rpm. The 
dissolution test medium is 900 ml acetate tHiffer (0.13M acetic add) witti 0.075M 
sodium diioride using potassium hydroxide to adjust pH to 4.0. tf gelatin rapsules 
§ are used, then 0.1 mg/ml try^in is included in the dissdution medium. A dos^e 
form according to the inv^on releases substantially no sertraline (about 1% or 
less release) during the first 1 0 minutes of the test The dosage form relates not 
more than 10% of the total sertraline contained therein during a second period of 
up to 2 hours in ttie add test medium. At least 70 % of the remainir^ sertraline is 
10 then released over a third period lasting 1 .5 hours. 

Testing condrfons are as otherwise specified in the USP. 
In carrying out the described in vSro tests, sertraline can be quantitated 
using a high pressure liquid chromatography assay using a reverse phase 018 
column, with UV detection at 230 nm, or using some other suitable quantifiable 
15 sertraline analysis method. 

Prefened delayed release sertrafine dosage forms of tt» invention, upon ord 
dosing, result in a decrease in Tow of 0.5 hr or more, preferably of 1 hour or more, or 
a decrease in the incidence or severity of nausea, diarrhea, or regurgitation. To test 
whether a (tosa^ form decreases Tn» a crossrcwr dinic^ stiKfy can be carrfed <Hit 
20 in a populafion, usual^ 12 or more, of healthy fasted human vokinie^ One half of 
the group receives the test sertrafine dosage forni and one half of the group receives 
an immediate release sertraline dosage fbmt (e.g. Zolofl® tablets) at the same dose. 
Blood is coUecied at appropriate times before- and post-dose, and the blood 
sertralffie omoentrafion is determined by an appropriate sssay, bb descAed h ttie 
25 examples below. After a washK)Ut period of at least one week, each group receives 
the aitemate dosage fbnm, and blood sertrafine concentrations are detennined as 
before. C^mediate release dosage form) minus T„w (test dosage fbrnn) 
determined for eadi sutge^ These differences are tfien averaged to give an 

20 a dosage fbmn of this invention. Analysis of sertraline in trfood can be conducted by 

q^janajnng ^rtratne !n Wood ptes!?'?, 35 dfecl?^ below in F«mpte 1. 
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Decree in skte effects can be deiemuned as Two parallel groups 

of fasted fieatthy human subjects (at least 1 5 subjects per group) are dosed 200 mg 
sertraline. One group reoehres this dose in the ^ dosage fbnn, and the ot^ 
receives the dose wi an immedtate release dosage (e.g. two 100 mg Zoioftft 
5 tablets). This dosing is carried out in a b&ndedfashk>n, that is, eac^ 

receive a placebo verston of the other dosage fbnn along with the sertralne- 
oonta'ffiir^ dosage fbnn. TT^r^acebd dosage fonms should not contain aiy 
empients whidi are known to cause or amefiorate nausea, regurgitatx>n, or diarrtiea. 
Every how for 12 hours post-dose» the subjects fill out a questionnaire wNch asks 

10 the subje^ to rate severSy for nausea, regurgSation, and dianrhea over ttie prevtous 
hour. A visuaJ-anakigue scale is used with a range of 0-10, with Oi^^ 
and 10 indicating the worst possible effect For each treatment (e«g. test or 
immediatB nslease dosage form), for each skle efliect (e.g. regurgitation)* tor each 
sufajfect, afl the scores am added to provkle a cumui^^ 

15 that sutyect on that treatment For each treatrnent(e.g. test dc^gef 
sUe eflM (e.g. regurgitatton), ttie cumulative scores for the 15 (OT 
are added, and then divkled by the number of subfects on ttiat treatment to give a 
mean cumulative score 0MCS). 

If the MCS is higher for the immediate release dorage foim treabnent than 

20 fM* the test dosage form treatnieritfcKariyorie of the side effie^ 

regurgitation, or cfiarrtiea, then the test dosage form te a dosage form of this 
invention. 

For clarfficatton, the following infonnafton to provUed: 

1 . Spedficatkm of a quantity in percent (%) means parent by weight 
25 based on total weight, unless othenArise indicated. 

2. "^udragH® " is the regtetered trademark of R6hm Pharma GmbH, 

Germany for a femily of enteric polymeric methacrylates. 

3. '=Opadry®''es!hei€g^red^demarkofS:eior^S.^^^ 
PA tor a family of pb^csed cellulose eS^ers which Indude 

30 hydroxypropyl methyfoeOuiose, hydroxypropyl o^lutose and 

r!!e!^^feeOii!ose 0^ mm ntjpf^md as powders for reocmstitution in watw; 
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4. Use environmenf means the bi yhfo aqueoi^ environment of the 
gastrointestinal tract or the test mediufn of an invitro test as descrflsed 
above used to quantify sertrafira release from a dosage form. 

Examptel 

5 Thte example demor^trat^tt^ the absorptk>n of sertra!^ 

sertrafine is dosed direcUy to various portions of the gast^^ tn 
pafticular, this, example demonstrates ttat deBvery of sertraline directly to tte 
duodenum (upper portion of the small intestine} results in more rapid achievmient of 
peak sertraTtfie plasma levels, compared with oonvertfional oral defivery to the 

10 stomach. This incficates that orsd sertraline dosage forrr^w^^ 

sertrafine untB the dosage form has exited the stomach and entered the duodenum 
wifl support fas^ absorption of sertrafine into the triood than 
do not exhibit such a delay . 

Tvra groups of 6 volunteers (Groups A and B) each i^ere dosed wf^ 

15 sertrafine or placebo by cfifferentfour-^ray crossover regbne^ Dosing was vte (1) 
oral tablets, or ^) infomn of a solution throu^ a nasoenteric tube tnto the stomach, 
duodenum, or Oeooecal region of the snriaB Mesline. or 0) infi^^ 
transverse colon via anal intubation. 

On four different occasions, Group A received (1) oral serbafine tmmedote 

20 release tablets plus plaoebo sohition rnfosed into the stomach, or (2) oral placebo 
tablets plus sertrafine solution Mused into the stomach, or (3) oral placebo tablets 
plus sertrafine Mused into the smaB intestine at the ileocecal junction, or (4) 
placebo tabiels plus placebo solution Mused into the smaD Mestine at ttie ileocecal 
junction. On four different occasions, Group B received (1) oral sertrafine inunediate 

25 release tablets plus placebo solution inhised into tt>e duodenum, or (2) oral placebo 
tablets plus sertraline solution tnfosed into ttie duodenum, or (3) oral placebo tablets 
pli^ sertraSne infused into the transverse coton, or (4) orsri placebo tat)l6is phis 
pSacebo ssLlisn L«fiiS^ L?!fe ti© Hmnsverse 

The oral sertra&te dose adni£riister%' as 1*X" ^T.g ^biets. The 

SO Infi^ons were admr^red as a 2 mgfm} solution at a rate of 20 ml/min for 5 min. 

Stood samples were withdrawn psimv^ dc^ifig, and at C.S, 1, 1.5. 2, 4, 5. S, 
10. 12. 16. 24. 36, 4S. 72. 9g. 12§, 144= 13Z and 240 hr post-dosing. Plasma 
sertrafine concentrations were determined fcy extraction of sertrafine from basic 
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human plasma into methyl t*butyl ether, followed by derfvatization to fonm the 
trifluofoaoetyladduct Analyst was carried (MJt by capOary gas chron^ 
electron capture detection. Total systemic exposure to sertraline was determined by 
iraasuringttie area under the frfsmaseftaEneoonoentraUon ra. time curra (AUG) 
5 fbr eadi sut^ject in a given group, ^ then by calcuiating a mean AUG for ttm group. 
Ctna <s ^ ma)dmum observed plasma sertraline oonoentratron achieved in a 
subject Tnox is time at which Cinn is achieved. Ptema pharmaooidnetic dato for 
this example are presented h Table I. 

Table I presents the observed average CiQBb Tn«x> and AUG fbr the varto^ 
10 dosing regimens. Infusion Mo tiie stomach gave CmB^Tfiw. and AUG valuravvhich 
were similar to those obsen^ed after oral dosing of tablets (Gro^ This indicates 
that the technique of infusion does ru>t in itself cause any substontive change in tte 
pharmacoldneticscrfsertralina Infusion into the duodenum gave G»mx and AUG 
values vtMch were similar to ttKiseol)served after oral dosing of tabi^ How^r, 
15 tnfiision into the duodenum gave a Tm which was surpriwigty shorter than ttat 
obsenred after oral dosing of tablets (3.7 hr vs. 6.7 hr) (Group B). 

The otsservation that infiisim of a sertrafine solution into tfie stomach gave a 
longer TfMK (7.0 hi) than infusion into the duodenum (3.7 hr) may indicate that 
release of seitrafine solution torn the stornach through the pyto 
20 duodenum is inhibited relative to the release of water fincmi the stomach, which 

generally occurs with a half-tirneofemptyirig of about 10 minu^ Whflenotwtehing 
to be bound by theory, an epcpbnation for this unexpected obsenmtion te 
sertraline inhibits its own gastric emptying. An attemative theory that sertraline in 
solution, starting at the low pH of the stomach, precipitates (pertiaps as the free 
25 base) vvhen it moves into the duodenum, and slowly recfissoi^ 

ov^ absorption. Ateniatively, as d^crflied above in thfe disdosuns, s&l^^ 
may fomn a slowly dissolvirQ gel in the high chloride environment of tiie slomadi. 
When sei'tia&se sofuSon es avaiiabte in the sma!! L-rtosSne (duodenurr!}, it can be 
rapidly absorbed irtto the i^oodstrBam, hswevsr. 

30 
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Table 1.1 

Pharmacoidnettcs of 200m9 sertraline deOvered 
to various portions of the gastrointestinal tract 



GROUP A 


D99ino Routs 


Cmmc inolml) 




All&M4^«T£il^hiAnil 


Oral Tablet 


39.9 


7.0 


1174.5 


Stomach infii^ 


35.6 


7.0 


923.1 


iteocecai Inhjsion 


27.3 


5.0 


727.1 


GROUP B 


Dosina Route 


Cfg/kw <na/ml) 




AUC««.. .«.fnn - hlftnn 


Oral Tablet 


44.7 


6.7 


1153.4 


Duodenal Inlittion 


48.8 


3.7 


1270.3 


Colorac Infusion 


10.9 


4.4 


179.4 



Examnte2 

This example demonstrates that certain sertraline side effects (e.g. nawea. 
legurgrtattoa and dianrhea) are partially or 

orally dosed sertraline with the upper gastrointestinal tract, rather than mediated by 
the presence of sertrame in the ^siem!c dr^iatton after absoipiiort. Bypassing the 
stomach liy dosOTg sertraTine oraDy in a dosage form which exHbte . 
sertraline release can thus anrieforate the locally rne(iaied side effects o^ 

In a subset of a larger doubie-bOnd. randoirdzed, piaoebo-oontroOed paralM 
group study, healthy nriaie hurnan subjects were di^M^ 
Group A received a single 200 mg sertraline dose as two 100 mg sertraEr^ tat)lets 
Zoloft commercial 100 mg tablets) fbolus dosing" group). The tablets were 
administered with 50 ml water. Grot^Brectived two (^cebo tablets. AOsutyects 
were dosed aft^an overnight fast 

Blood samples were mAdfavi^ prior to d^m. and at OA 1 • 2. 3, 4, 5, 6, 7, 
8. S. 10. 11. 12. 13, H tS. 16, 18, ^. 22. 24. ^. 48. 72. 3S. 1^. 144, 1^. 1^ 
and 24G hr post-do^ng. Plasma ^rtraSne ccnce ntr a tio c a^ were detenn&ied by 
«!racgQnof5ei«aBnefiwn basic hum^ irte met»iylt-bi%l ettier, follswed 
byderivafizationtoformthetriRuorucetyladducL Anafystewascarrtedcutby 
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capiliaiy gas diromatogr^^ with electron capture detecticHi. Tola] systemic 
e^qaosure to sertraline was deteimined measuring the area und^ 
seitiBl^ concentration vs. time curve (AiJC) fbr each sut)fect in a ^n group, and 
then by calculatir^ a inean MiC for the group. Cnn B tfw inaj^um <^»«ved 
5 piasrna sertraline ooncentiBtion achieved in a sutiiectTnM is the tirne at 
is ach{ev8(L After 200 mg seitrafine dose, average Ciiw «M 74 ng/M. 
Tmn was6 hr, and averageAUC was 1648 VQ^tfoA (averaged for 15 sutijeds). 

A dmBar second study was carried out (Study U). After the 200 rngsertraHne 
dose, average C^B was 75 ng/lnl, average Tm was 5.4 hr, and avereige AUC 

10 i744i«4t/intil(averagedffw1l8ul4aclB). FbursutijectBh 

hademe^atZ6,2.8,2.8. and3.8hr. The data from these four subfMlB ware not 
included in the phannaoiMietic averages. 

Wor to doting and each blood sampBr^gthne, each subject fBed out a 
questionnaire, which oonsisled of a eoies of "Visual Analogue Scales" in which the 

15 siAject was reqiM to rale, on a scale of 0-10. the sevwily of oerttin potential aide 
effiscts. Ihesitf^iecis were hstracled that Vindicated an absent eiiBGt and "10^ 
fr idicat ed tfiewDratposs ft leeffecL The sutifects were instructed to fciiefpolate 
between 0 and 10 fx nwderata dde efliBds. 

Atrtaiofaosutjecls co mp leted Study 1:15 each in <aoups A and B. For 

20 each side dfectevduated at 30 firne points, a total of 900 lKflvi(tal^suai4^^ 
scale evakjations were obladned. A total of 29 subjects oompleted Study II:. 14 in 
Group A and 15 in Groups. For each side effect evaluated at 30 time points, a total 
of 870 incfividual ^riajal-anadogue«cale evaluatioris were obtained. 

Figure 1 presents the r^alionship between plasma sertrafine oonoentraiion 

25 and average self-reported visual analogue score for naus^ In Study L This plot 
known as a phannacoldnetioi)harTnaoodynainic relationsNp pbit (TIOPD Pl^ 
obts^ned^fsBows. For the IS subjecte h Greup A, plasma sertrafine co n c enlidll on 

avesged at each biood s^iec^. tffi»^^ give an average sei^a^ 
a a imibati oRforGroupAateaciiftnepcwt IJ«wl5e.forthe13sid^eetsinGfOis 

W A, the vlsu^ analogue sooB fx naisea was averaged at each time poinL The 
av^age nausea scores aft each lirne pcAit ty^xia) were piotled V8.ser«aime piasrf^ 
tewtis aft the eorresponding time point Oc^ads). thearrewonfhepioldMnonslrates 
the progression ofthePK/PDrelaBonsWp as fime p r ogre sse d ThenOPDplotof 
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Figure 1 exhibite *dockw^ hysteresis' for the 200 mg boius dose. Thus as time 
progressed, the nausea score and the plasma sertraOne conoentratton both 
increased unta the nai^^ score reached a nriaximum value, at a plasma seitrabie 
oormntratori whk^ was bekjw the rna)dmum pl^nr^ »rtra^ 
S AsCin«xW»naadied(atabout70r)g/hi0.thenauseasoorefdtoal^^ As 
the subsequent plasma sertraline cmoentrations feO, the nausea score assumed 
vahies which were kiwer than the soom observed for the same frfasma seitraBne 
concentrations at earlier fimepcAits. Th^'docicwsehysterasb"(or*proteresiOls 
consistent viffth the int^pretafion that sertrafine-induoed nausea is sigrtiiicanlly 
10 rnediated by direct contact of aertrariinevi^ the 61 tracti 

by the presence of sertraEne fn the systemic bk)od, sinoe the aver^ 

not monotonically related to (riasmasertrafrie concentration. At early time poMs 
after dosing (O^ hiO> dosed sertraline is prirnari^ 

and may hhOA its own ernp^ing into the duodenum (descn1)edin Sinoe 
15 nausea is not direct^monotonicaDy related to plasma sertraEneooncentrafion. and i^ 

apparently prinwily rnediated locally t)y contact vrith the gasb^^ 

releasvig sertrdine lower in the gastrointesBnai tract, e^. th^ 

viflH result in feeder absorption and decreased contact ti^ 

gastrointestinal tract, and ttius less nausw, 
20 In Study l.dtarrtiea was also shown to exhibit clbcicwiseh^^ 

effect score vs. plasma s^trafine concentration curve. The maximum cfiarrtiea score 

was reached at 34ir post-dose, long befbre the obsen^avere^ plasma oTG 

hr in these sufcgects. Thus delaying the release off oraiy dosed sertraline untl the 

stomach Is passed may resijft in less c Bai il iea , 
25 As described above. In Study 2, fbursul^ieclsmhlbi^ 

Individual nOPD ptois fbrmese stAjfteis. ibr 

dodcwisehystere^ Thus delaying the release of orally dosed sertraSneuntBthe 

stomal 'm pa^ed iisuR in 1^ r^ur^tatioR. 

30 Thisexamrie flhstratM a Drocessfor makhiq a delayed release serfmrtnft tc^f^ 

The processing comprised (1) wet granuiating eertraTine ^ 
drying, miing end biending the gfinuiatiof^ 

1^ thegranulatiOR exc^fbr magne^Lsr. stearat^ adding and Irimdb^ magn^urn 
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stearate; (5) compressing the final bloid Mo tablets; and (6) anslying a pH^nsHive. 
delayed release c^'ng onto the tablets. TNs example further Otustrates the in vHro 
release prefne of sertraline from enteric tablets using the in test desc^^ 
spedficafions. 

5 in a batch size of 4Kb, sertiBfne was blended with hydroxypropyloenulo$e(Kluoel 

0^™Aqu^on) for 5 minutes in a suitable mixer. After the mittal mixing time, water was 
added to the blend as a granulaiino agent vvhiie mixing was continued unti the desi^ 
endpoint was reached. Next, the wet granulation was spread onto polyethylene-fined 
trays and dried ii a 50% oven unS the percerit moisture loss on drying, LCX>. b 

10 0.5%. Ibegranuialion was subsequently miled(FitzpatrickJTMiIO and bl6nd^ 
stainless steel twin^heDed blender for 10 minutes. Next, the remaining components 
except magnesium stearate were added to the blender and blended for 30 minutes. 
Then, magnesium stearate was added to the mixture and blended for 5 mim^Bs. LMhga 
Manesty Beta-Press (Manestyhtechines, Liverpool, England), the fir^ blend was 

15 compressed into 600mgtat)letBUS^ 7/16 inch starxlard round concave tablet toofing 

punches. The oompddtion offtheuncoated tablets is listed bi Table 3-1. 

TaUtoZ-i. Delayed Rdeasa Tablet Core CompodtionManufactued on ttieBela-Prass 
wtti Dosage Strength of 200n«AAablsL 



coMPONErn* 


1 


GRAMS/BATCH 


i % /TABLET 


Example Number 








12A 


Sertraline Hydrochloride 






1482.1 


37.3 


Hydrexyprppyl CeUose (a). 






120.0 


3X) 


Calcium Phosphate (b) 






640.0 


16.0 


MicrocrystalHne Celulose (c) 






1197.9 


30.0 


So(fium Starch G^colate (d) 






500.0 . 


1Z5 


Magnesium Stearate 






50.0 


1.2 


TOTAL 






4000 grams 


600 mo 



(a) HydroxypiT>py{GeOuloseisKiuoel<'^EF*',Aqualon 

(b) Calclunn Phosphate nneansdit»sle calcium phoq3hatedDiydtata,Emoon)pre8^ 
Edward Menddl Cs. Inc. 

(c) Micfocrystalilne CeikJiose 's Avicd^HIOI, fUQ CGiporafion 
25 (d) SodruRT. Starch Giycolate is gxpiotal]^:EdwaRiMefideQCe.in& 
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Next, the sertrafine core tablets were spray coated with a pH-sensiti^ 
release coatirrg in a coatirig pari (Freund Model HCT^, Vector Coqporatxv), 1^ 
until the desired end pobit (coating w^M%} was achieved. The ddayed release 
5 coating was appiedftom a suspend ooftairirH) 16.0% mdhaoyfic add a^^^ 
(^udiagfl® L 30 IV65, Rohm Phanna). 4.0% taleaa detadd^ agent, 1.6% trieihyt 
cttrale as ptaafidzer and 78.4% water. A6%anda10%coa6igwasappGBdtofheoore 
tablelB (Tallied^ 

10 Tal^ 3-2. Cornposition of Delayed Release SertraliiieTabMs Containing ttie Core 
Fonnuiation ftom Coated wHh a pH-Sendthfe Coating to 6 and 10%. 



COMPONENT 


mgSold 


mg Solid 




Per Tablet 


PerTablet 


Coating |jevei(wt%) 


6% 


10% 


CORETABLET 






Sertrabie Hytfrochiorfde 


223.6 


22X8 


Hydroo^lpiopyt Celulose (a) 


l&O 


18.0 


Calcium Pho^ihate (b) 


9&0 


96.0 


Miqrocrystaane Celulose (0) 


mo 


180.0 


Sodhim Stardi Giyoolate (iQ 


75.0 


75.0 . 


Magnesium Stearaia 


72 


72 


Total Core 


800 mo 


500 n:^ 


COATING 


6% 


10% 


EudragitL30l>55(a) 


2a7 


44.5 


Tale 


6.7 


11.1 


TkMhylCilraift 


2A 


4.4 


Total Coating Weight 


36n)0 


60 mg 



(a) Eudragi^ L30O55 is composed of 30% aqueous dispersion 

15 

Delayed release tablets frxxn Example 3Acoritadning a 10% pK^ensitive 
coating, as shown ki Table 3-3, were tested using the in vBro delayed retease 

dssdufion test procedure wHh quantification by raveise-phase Ngh perfnmane^ 

2& as a peroeRtageorthetolaldo^ as deserted below. 

Delsyed release dosage fbrms of sertia&ne were iKted &i a standad 
ralafing paddto aviparalus as disdosed in United Stales PhaRRRacopeia XXII! 
OssoluSon Test Chaplar711. Apparatus 2. l?»ifdayed!i^e»ed!ssohj8or!tBSl 
pracedure Irivolved paddle rota&m of lOOrpm and the desoiutiori wffi eon^^ 
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two Stages, ail media maintained at 3/^ virith covered vessels to preveM 
evaporation. The first stage, the acid phase, was implemented by ptadng the dosage 
fonn hto 750 mL of 0.1N HQ for tw» hours, at which time an alquot (fy^ 
1 0mL) from the test medium was withdrawn and analyzed for sertrafine by the HPLC 
S assay dneribed below. The second stage, the buffered phase v^sohAffizer. was 
achieved by adding 250 mL of 0.2M trOasiesodRim phoqshate oontarining an 
additional 10 graim of polysoibale 80 to the add phase and a^iinting the pH to 6^ 
ushg either 2M hydrochloric add or 2Mso(ftimf9idRixide. TTkis, oonverfing the add 
ptase from the first stage to a buffer hawng a pH of &8 and 1% solMrer in 0w 
10 second stage. At Intend after addUon of the phoqihate buffer, fltBfedalquols 
(typicaOy 2 or lOmL] of test medum were wflhdrawn and analyzed for sertraSne by 
HPLC as descrfoed betaw. 

SertraBne quantification was coryfacted by reverse-phase high peffomiaiiee 
Gquid chromatography as foUowB. A fixed volume of 20 (d. was ir^jected onto the 
15 andyScaloobonn (150 mrn length x3J mm diametarNova-PacC-18 column). The 
isocrafe mobite phase consisted of an aqueous acetate buflin^i nwthanol and 
acetonBrtefci volume pe r oenlages of 4QrtSMS. The aqueous acetate bufRBr was 
prepared fay the fblowing: (1) 2.86 mL of gtedal aoeiie add was added to a 1000 mL 
Erlouneyo-flask vnBi a magnefic 8& bar te an Ice baA; C9 whBe sfirrfirH), 3.48 nU. of 
20 triethyiarnine was added to the flask; and (3) flie flask was fined to volume and mixed 
weB. TotheaqueoiBaoeiatebulte-(40%)wasaddedHPLC-ipademethmol<15% 
v^)andHPLC>grade a eetoi l liiB(4S%v^). After msdngwel. the mobOe phase was 
vacuum fillerBd and degassed using a 0.4SMm PTFE fiRer (UdOC 305 di^Maabte ao&f 
GqiM separators). ' The motOe phase Ibw rate was 1 .8 mL/hiin w9h seitraftie UV 
25 d6tedianat254nm. 

The PBSuits are presented h Table 3^ for the tablet coated wfth 10% (data 
represent the average of three separate tests at 2D(kngfiJmiA, n=3). TNs example 

satisfies the dSssoTiifion eitii& and a debyed fi^e»e tfnbodlmeitt @f Mb 
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Table 3-3. In Vitro S»tia&)e Delayed Release from Enteric Coated Tabl^ 

0.1M KCI for 2 hours and then lOOOmL Enteric Buffer Media with 1% Tween^. pH 6.6. 

at 37°C in USP Apparatus #2 with Paddle Speed Setting or lOOrpm (na3 tal)iets^ 





Add 


Buffered 




Enteric 


Phase 


Phase 




Coafir^ 


02 


03.5 


06 










10 


8.1 


83.3 


97.1 



5 Q2f8%relea8edat2hr;Q3.5b%releasedat3^. 



Examphi4 

TTiis examfde Shistrates a process for making midtQsarfio^les for use bi 
maicrng delayed^lease dosage forins designed to release sertraline 
10 predominantly bdow 0)e stomach. The process composes (1) preparing uncoated 
sertraline mul&partlculate cores; (2) applying a pH*sensitlve» delayed release 
coatir^. 

SertraFine-contairting multiparticulate cores are prepared by blending 

sertraline compound with microcrystatGne celliriose (Avioef® PH101. FMC Corp^ 
15 Philadelphia, PA) in relative amounts of 85:15 (w/w), wet massing the blend in a 
Hobart mbcer with watcH* equivaient to approximate^ 27 % ©f tfie weight cf the 
blend, extruding the wet mass through a perforated plate (Luwa EXK8-1 extruder, 
Ft^i Paudal Co..08aka Japan), spheronizing the exirudate (Luwa QJ-230 
marunrierizer, Fuji Pmxial Co*) and drying the final cores which are ab^ mm 
20 diameter. 

Then a VMiister bottom spreyflidd bed processor (Gtatt GPCX9*1) is used to 
apf)fy a delayed release coating. Typical delayed release ooaSng levels are 5 % to 
50 % in order to be sure thiat the delayed release dissolution criterion are met The 
deiayed-release coating is a suspension containing 1 2.3 % methacryte add 

7S copolymefs (Eudragr^ L 36 D-5^, 6.2 % taicj .3 % titethyi dtrate and 
S3%wat^o 

Because the delayed release coating is solui)le m environments where the 

pH !s greater !ha!! 5.5, the muttfpafffoitertes tt^ys prepared release sertraline from 
the coated particte belm/ fte stomaf5h where the pH is greater than S.S. 
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This example illustrates a process for maidr^ mutttparticulates for use in 
maidr^ delayedn^iease dosage forms d^^ned to release sertraline 
predominant^ below the stomad). The pro^s comprise (1) preparing uncoated 
5 sertaline muftfparticulate rares; (2) a|:f)lying a protective a>at over the core 
partid^; and (3) af^ipng a second , pH-sensilive, d^yed release coating over 
the first coat. ■ 

Multiparticulate cores containing drug are (prepared using a fluid bed 
processor with rotor insert (Model GPC6-1). The rotor bowl is initially diarged wifh 
10 400g of sertraline drug and a bindersoiutkm contairring 5 % poly(6thyl acrylate, 
methyl acry!ate)(Eudraga!® NE-3(H)), 5 % pbsBdzed hydroxypropyl 

methyicelluiose (Opadry^ and 90 % water is sprayed into the rotating bed until an 
average core gramile tize of about 250 pm Is achieved. 

Onto the uncoated core partldes in the samefltAl bed processor with rotor 
IS bisert a bincfer solution conlaMng 5 % plasticized hydroxypropyl methyicelhilose 
(Opadry®) solutiori is sprayed unta a coatffig of 10% is applied. This intermediate 
coating enhances the adhesion to the core particles of the final detayed release 
coating. 

A delayed release coating (typically 5 % to 50 % is required to n)e^ the 
20 delayed release criterion) is aK'iied using the same fluid bed proc^sor as above. 
The delayed-release coating is a susper^ion containrng 12.3 % methacryTic add 
copolymers (Eudragit® L 30 D^. 6.2 % talc. 1.5 %tiethyl citrate and 
80 % water. The final product is a deiayed-reiease muitiparticuiate ^ 
having an average size of about 300 pm. 
25 gxamplee 

TNs example fliustrates the preparation of a pH-triggered spatially delayed 

Ge.*trali;« coated tehlet wm m OeSui^ Acetate PhSialate CoaL 

Sei^ne ^btet ^res are manu^ctured according to the fonnu^ desaibed 
&i Table 3-1 of Example 3. usir^ the prooed^ described bi Exa^^ 
30 cores am then spra^^coatedwBh an acetone sdution of ceSuioseace^ 

(GAP) in a KCT-oO KKJoale^ sptay-raatir^ apparatus (Treund !nd Corp.. Tokyo). 
TheCAPisplasfic&»dwith25%{byweigh!}diethy^^ SufSden! GAP 
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sprayed onto the tablets to result in a final coating polymer weight, after dr^g, of 
S-SO wt%, relative to the w^it of the uncoated tat)Iet be6. 

ExampieZ 

Thrs e^^mpte illustrate ttie preparation of a pH-tdggered spataiiy delayed 
5 CAP*ooat^s&tra6netat)letwSh a barrier ooaL 

Sertraline tablet cores are manufiachjred according to the formula described 
in Tabte 3-1 of Example 3, using the procedure d^cnl)ed in Exm Tabletsare 
spray coated with a solution of hydroxyprof^tmethyloellulose (HPMC; Cc^oroon. Ina) 

in water, using a HCT-60HI-Coat8i®. (n this manner, tat^ are coated with a 5 
10 wt%banierooat of HPMC, reiath^ to the &i»ial tablet we^ Tablets are then 
further spray-coated wKh cellulose acetate pfifhalate (CAP) and DEP plastidzer(a8 
dewrflbedfri Example 7), in the HCT-^ HhCoater. Sufficient CAP sprayed onto 
the tablets to result in a final coating polyrner weight after dr^ng, of 
relative to the we^ of the uncoated tablet The FfPIMC coat serves as a barrier* 
15 between sertraine and the pH-ser^aive CAP coaL This barrier ooatprevenls 
prernature cfissoiuBon (or weakening) of the CAP coat, 

^tvironment of tfie stomach, potenUaBy caused iyy a local^ higher pH in the tablet 

Interior due to the oresence of sertraBne. 

ExampteB 

20 This example fliusirates the preparation of a pH4r^gered spatiaily-Ktelayed 

acrylic resiThooated seitrafrie tablet wSh a barrier coaL 

SertraBne tMtit cores are manufactured aoconfmg to the formula described 

inTat^3*1 of Example 3, using the procedure described in Example 3. Tabletsare 

spray coated with a solution of hydroxypropylmethyibeilulose (HPMC) (Coloroon, 
25 in&) in water, using a HCT-60Hi-Coater. In tMsmann^, tablets are coated viAh a 5 

wt% barrier coat of HPMC, relative to the riiSal tablet wraght A coating formtdation 

^ prepar)^ according to the formuteifion in Table 3-3, 

Ifm mating soiuS^. ss sprayed ente HPMS-^sled serfemSfsa tab'et ^ibs 

^.-sir^ a FreiTK! HCT-30 li-Cc^t^o 
30 Thd total acryTicrralnpclyrnerwei^ applied 5*50% of the 

uncoated tablet bed. The HPMC undercoat senress^ a barrier DefaMeenser^ 

and the pH-sensiSve aay&c resin cosL T!^ terrier eo»i prevents premabine 
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dissolution (or weakening) of the aerylie resin coat e.g., in the low pH environment 
of the stomach, potentially caused by a locally higher pH in ttie tablet interior due 
to the prince of sertraline. 
Pmmpleg 

5 The example iihJBlFates preparatim of a temporaliy-deiayed (wafer-activatecO 

sertraline tablet dosage (bnn. 

Sertraline tablet cores are manufactured according to the fbmuita desofted 
in Table 3-1 of Example 3. using the procedure described in Example 3. Tabietsani 
then coated with a water-soluble and/or water-djsintegrabie delay layer, in a tablet 

10 coating apparatus such as en HCT-30. hCT-GO, or HCT-130 Coater (Frsund Inc). 
The tablets are coated with an aqueous solution of HPMC to a final coating weight of 
5-50% of the final w»ght of the coated tablet Heavier coating weights give teiger 
dei^ before inifiation of sertraite release into the use environment (the 
ya s bdmebBn al lumen). The delay tinMnny also be increased by 'mcorpnating 

15 small to moderate quantifies of poorly water-soluble polymers (incfaxfir^ but not 
Ibnited to ethyloeliulose (ECX oeBulose acetate (CA). oeflulose acetate 
theooafr^fonnuiation. l^exaniple.fheooeaiigformuiaGonfnaycon^ar9S:5 
HP!VK:/ECto50:50HPMC/EC.or85:5HPMC/CAto50-.50HPM Inthecaseof 
such rrdxed poiyrner ooafing sysieins. S nuy be necessary to adgust the solvent 

20 ccmiposiiion to dissolve the mbelure off water-soiiAte and pooriy water-soluble 

poiymers. For example, mixtures of acetone and water, or ethanol and water, may 
be used as needed. In the amrirDnment of use, the dosage forms ofthisexampte 
exhibtt a delay in sertraine release, durbig which tiine the ooathg polymer dssolves 
from the sertrafine tablet core surface. After ttie detay. the sertrdne core tablet . 

25 releases at le^ 70% ofits remaning lnoorpoFateds«tra6ne in 1.5 hours. 
Ex^qfiple 10 

T^Js ejsmple iuM^ ttiat organic adds have the to raise the 
s^ixS^oftfiet^t&ochlortdesaitofsertraume. The ac^s were screened by 
30 i&sol^thecanr&dateaddinwa^atfidttieisBRir^esaessse.'trelne 

hydrocfdoride in tt»^ solution for at least 8 hoiBS. Tbe ooncentraBon (rfsertrafne 
in the si^iematant was then measured by FPI O analysis. TtaresURsofttibtestare 
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Iffited in Table 10-1. below. Most of the ackte listed in the table successfully raised 
the sotubity of sertrafne hydrochloride (normal soIubiDty 2.5 mg/M). 



Exctpient 


Apprmdmate Exeunt 
ConcNTtration (RigAnD 


SertraGne SolutAi^ (m^tvXI 


D^L-maicadd 


900 


21 


Citric add 


600 


20 


Eiythofbic add 


400 


19 


Adipicadd 


14 


12 


Maieicadd 


700 


6.4 


L-aspartic add 


10 


5.5 


TanancacKi 


1400 


5.5 


L-ghitandcadd 


12 


5.4 


Fumaricadd 


11 


3.1 


Tannic add 


2000 


2.8 


D.Uyiostae 


600 


22, 



6 



Preferred adds, based on Ms screening test, are mafic, dtrie, erythortjic, and adpic 
adds. Mal^L-«^»rfic, tartaric, and L-gfutamic adds also ogniRca^ 
seitrafine hydrocNoride sdubiay. Delayed-rdease dosage fbnns with such acMs in 
10 the core wOperfbnn better than those wflhout such adds. 



Fvnmpla^l 

This example iUustrates that organic adds have ttie ablEty to raise the 
soiuboay ofttwMetate salt of SertraBne by a method simBar to that used for the 
15 hydrochloride salt described in Exanipte 10. The 6xe9)ient.ex^)ientoonoenlFaGon. 
and sertraEnesolubiDty are listed in Table 1 1-1 bdow. Based on these resuRs, 
preferred adds to 'mdude in a dosage form where increased sertraline acetate 
sohibmty is desired ai« ascorbic erythorbic, dtiie. iadic. aspartic, glutamic, and 
soo!tiScad(fe> 
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Exdpient 


Exdpient Concentration 
(mgAnD 


Seitraline SciubiOfy 
(mgAnO 


Ascorbic add 


400 


>425 


Erythorbicacid 


400 


>330 


Citric add 


600 


146 


Ladieadd 


213 


>204 


Asparticacid 


7 


110 


GhJtan^add 


12 


106 


AconKicadd 


500 


>92 . 


Itaconic add 


ISO 


72 


Suodnicadd 


77 


28 


Nona 




64 



Exampte 12 



5 This example Blustrates that organic adds and three calcium salts have the 

abin^ to raise the aqueous solubiSty of the (aetata salt of aertraihe us^ a method 
strnilar to that used for the hydrochloride salt described in Example 10. Theexclp* 
ient, the exdpierrtooncentrafion in the aqueous te^ solution, andthesertraHna 
lactate aolubiity in the test sdution are Bsted in Table 12-1 below. SohibBit/or 

10 sertFaine lactate in water is approximatdy 125 mgAnl. The data below showthat 
Qigardc add solutions had sertraline iadate sMibiffies of abcHit ^ same or 
higher than 125 mgAn^ adpic, erythortite, Saconic, dtric, aspartic. giutamte, Kstidine, 
andasoorfaia Ai80.a8olUlionofamixturaoftwDOfthasaacidsal8ohadhioh 
sdubffiy; ascorbic and aspertkx Sertrafine lactate sdubiBy was also high in caidum 

15 salt sofajticxts. efiher alone (catetum dtrate) or mixed wffli ascorbic add. 
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SMlra&ie Lactate Solid)Uitv 




(fng/M) 


(mg/ml) 


AcSpicacid 




360 


Efythoftite scid 


400 


>217 




ISO 


>202 




600 


162 




7 
* 


>1S5 




12 
■fit 


>125 










•HlUrf 


llfi 


ft II ■ M Bill 11 

Asoomc 






Glycine 


ZDU 


OD 


Aooniicacia 






iaftBnCaCKl 




12 
•A 


Fumaricacid 


11 


<9 


Sorbicacid 


3 


<8 


Caldum lactate/ 


50MOO. 


160 


Ascorbic acM 






CaJdum dtrate 


10 


165 


Calcium cartx)nate/ 


5QM00 


176 


Asoofbicadd 






Horn 




125 



5 The kw& sohibltyofthe sertraline chloride salt and of an sertraBne lactate 

and sertrafrie acetate salts in ttie preseme of Ngh chloride concentrations s uggest 
mat conBfbnrmilations are preferred ft^ 
does not fvecipBate or fiDmi a gel^ nriaterfal virtien c^ 
enviromnmt Certain orgar^ adds and salts were found to bihlbft predpitation or 

10 gelation of sertaine when chlorkle is pres^ via the fb^ 

Sertraline lactate was dissolved in water either abne (as a ccmt^ 
can(fidateexc^)ienL Sodium chtorMe was ften added (as a o o i i oenlia to d rolution) 
and the le^obs^ved An ^^ntws^ cor^dered bmeficial if the sohdon 
ren^i&ied^^andfkM. T!^?s^?€^tto?kteSi^@^ftSbe€ddedt£&ai^^^^)!erS 

1§ sohitionwihttie solution remffin^ dean tftern^ 
Table 13-1 below tfMws the results erf tt^ 
en^itents tested irwreased sertraline oono0^ 
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Exdpient 


Exc4)ient 
Concernration 
(mgoni) 


Concentration 
NaClimM) 


Final Seitraiine 
Concentration 
(mg/nd) 


Obseivation After 
Naa Addition 


Nora 




38 


22 


sei/jpredpitate 


Ascoibic^ 
Aspostc 9dkiB 


400/7 


152 


162 


solution 


ABparticacki 


7 
7 


114 
152 


162 
100 


solution 
gel 


Ascorbic add 


400 


100 


102 


pradpitate 


Ascorbic acictf 
caldum lactate 


40(V50 


150 


165 


solution 


Ascorbic add/ 

calcium 

carbonate 


400/50 


150 


170 


sggmytuftM 


Citric addf 
caldum lactate 


600/50 


150 


162 


solution 


Histidina 


42 


150 


• 110 1 


1 li' 1 1 1 1 1 mm\ 



ExamplBl4 

Organic compounds (soIuliiBzers) were screened for tti^ abflity to enhance 
5 the solutjffity of solr^ne sate in aqueous solulionswn or wMi^ 

chloride. Excess serto^ne lactate was added to an aqueous solution of the 
cantfidatesaubirBgrwKi, in most cases an orggBticacfe The otganic adds woe 
saturated in these solutions also, arid the additional sohjtiiizing agents ¥«re 
oo iiUM <ia ti o n s shown In Table 14-1. Theequffi)riumsertoaBnesolubil/vHas 
10 measured. Then, sodium chloride was added to the s^uralad solution and Ihe And 
eertraine conos i ilial io n was measured. The results oFthesescreerrinB tests are 
summariaed in 14-1. 
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Sertraline 
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ExamptelS 

This exmnple illustrates that soiubSzeis for seiti^^ 
fateofdis5(4ufondfsertra&^ TheeffectofacafMidaieexc^^onseitalbie 
dlssofufon rate was detenngied tj adding st^ drug, the candidate soiubiiizii^ 
exdpient, and. in some cases, d&ieT exdfiNSs such as an organic acid and an 
osmagent(5uch8sa8uga^toa1.8niloentiftjgetube. The sample tubes were 
^xmat14K6fiy5ndnule8liantooonriifti0atopacfcthepow^ ISOfiiga^ric 
txiffer was added to ttie packed powder and the samples were gentiy agitated, then 
spunat14KGinaiii i uou M iliifuoefor2n^wtes. The samples were then removed 
from the microcentTTfuge and alowed to stand undtsturt)ed until ttie solution was 
removed. The solution was rernoved from the samples after a total of 10 minutes 
after gastriclHjff^ was added to the powder pack, and analyzed by HPLC to 
detem^ the sertraline concentration. 

The dissolution rate (mg seitnafine/hd-mih) %vas calculated from the measwed 
conceiitration of (Sssolved sertraline in the supeniatam as a function of tin^ 
fins« 10 minutes of dissoluGoa These dissohiBon rates and the exdpientmixtwes for 
which they were measured are sununarized in Table 15-1 below. As shown, several 
exdpient nOxtures oonteining soktbiBzers signiiicardly (atjout 3X $r greats tncreas&i 
the dissolution rate of sertraline, compared with sertrafine alone and compared with 
sertiaEne and asoofbic add. 
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1 . A spatially detayed-reiease oral dosage torn suitable for oral 
administratron to a mamma), comprising sertraBne or a phamnaceuticaDy acceptable 
salt thereof and a phamfiaceuticaBy acceptable cam^, 
5 wtiich dosage fbmi,fb{k>mng ingestion by s^ 

than 10% of tf)e seitrafine contained therein irto said mammaTs stomach, 

and which effects immediate retease of the remairung sertFafine contained 
therein after havir^ passed ffito said nrianvnaTs sm^ 

Z A ctosagefcKm as defined in dam 1, which is pH4rigge^ 
10 3. A dosage fbnn as defined in dairn 2, ocmprfsing an immediate- 

release core coated a rnateria! omprfsing a polymer 
impenmeabie to sertraTro at the pH of the ^mach. tHJt wtuch pemneable to 
sertraKne at the pH of the small bitissline. 

4. A dosage fomn as defined in daim 3, wher»'n said po^rner is sde^^ 
15 from oditdose acetate phthaiate, pdyviriylaoetate (rfittiataie, hydroogfpropylmelhyl- 

oeBidose phthaiate, ceflutose aoei^ trmeilBate. anionic acr 
methacryicaddand methybnethacryiate, and copdymeis oompridng* acrylic add 
and at least one mrySc add ester. 

5. A dosage form as defined hdaim 3, when^ said oofB is 
20 muWparticulate. 

6. A dosage fomi as defined in daim 3, wh^«n said core is a tablet 

7. Adosage1bmnasdefinedind8An3.wheri^8aidooreisacapsute. 

8. A dosage form as defined in daim 7, in the fbrm of a gelatin capsite 
coaled wBb a polyiner that is substanliaqy irnpemrieabfe 

25 stomach, but that is penneable to sertraline at the pH of the smaB Mestine. 

9. AdosagefbrmasddinedinGtalml.whichisenzyme-tr^gered. 

10. A dosage ftmn as defined in dabn 9, oomiMl^ng: 

mt ^JTiedlate-fetease €o?^ oompris&^ sertrafine ar^ a ^arniacey&caBy 
80c^tibie^fri&; 

30 a membrane sunounding said core, wherdn said n^mbrane is fabricated 

ftom a midtopoious irydrsphobiQn;at^ia:; and 

@ f^ro^o^lqi^ entramad wBhir. the pores cf said me'nbmne, 
hydroi^iobic Bqiiid being substarifiaily impermeab^ 



wo 99/01122 



-55- 



PCT/lB98rtH»37 



capabte of dianging, through enzymatfc degradation, so that said membrane 
becomes substanfoOy peniieable to water and sertraline wtien said d(^ge form 
movtt into the sm^ intestine, 

11. A dosage fomi as define In daim 9, wti&ein said core s a tablet 
5 12. Ados£^fomiasdefinedinciaim9,vi4iei^sakl 

muB^jar&uiate. 

13. Adosagefomi as defined fai daim l.whereh 

human. 

14. A pH4rf(sered delayed release dosage form statable for oral 

10 adrnhstraflontoamamrnaLooinprising (1) an immediate^elease core comprisir^g 
sertralne ora pharmaceuticaBy aooeptabte saftthetteof and a pharmaceutically 
aoo^Ttable carrier, and (2) a pH-sensRive ooatir^ stnou^^ 
which dosage form, when dissohiticm tested in vitro, 
releases rwt rnore than 10% of Its Incorporated sertraline In 2 
15 of0.1NHCI. 

and wMch. foDoimrv aaid 2 hours, elfi^ 
sertraline bi a Eter of 0.05 M sodium phosphate buffer. pH 6.8. containing 1 % 
po(ys»tatd80L 

1& A dosage fbrm as defined in daim 14, compridrig an broned^ 
20 release core coated with a polymer ttiaC is substanliaBy impemneable to sertraline in 
said acM but vMch is penneable to sertrriine in said 

16. A dosage ftomi as defined in daim 1 5, wherdn said polymer is 
selMted from ceDUlose acetate phthatate, poiyviriylacetate phtfuriate. 
hydnoxypnopylmethylceDuiose phthaiate. ceDuiose acetate trfmelfitate, artionic acryfic 
25 copdymers of methacrylicadd and methytmethacrylate, and copolymers comprsing 
acryfic add and at least one acryfic add ester. 

17« A dosage form as etefined&idafm 15, wfier^ said core is 
myit^tisiiate. 

19. Adosageisrff! as de&ied m daim 15, whe^i saks core ss s ta£^ 
30 1§. A dosage fbnr. as defined in ^dm15»wher^^id core is a capwie. 

20. Adosageibrmasdefiriedinctaim 1d.»iiief(£W[^ 
coaled vvith a polymer &»t is sub^ntially !m 

tliat is permeal)le tor sertrtfne in said buffsr. 
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21 . An enzyme-triggered delayed release dosage fbrni suitable for oral 
administration to a mammal, comprising (1) an immediate-release core comprising 
sertraiine or a pharmaoeutlcaDy a»eptable saS tfiereof and a pharmaceuScaVy 
acceptal^ carrier, and (2) an en^aticdlfy degradabie coating sutroundmg said 

S core. 

whi(^ dosage fcmn, whm diss(Ajtion t^t^ bi 

releases not more than 10% of its incorporated sertraline in 2 hours in 750 ml 
of0.1NHCI. 

and which, following said 2 hours, effects immediate r^e^ of its remaming 
10 sertra&ne in a Bter of 0.05 M sodium phosphate buffer. pH 6.8. contdning 1% 

polysort)a!e 80, in the presence of an enzyme suitable for enzymaticaBy degrading 
ssoA coating. 

22. A dosage form as defined in ctaim 21, wherein said core is a tablet 
23* A dosage form as ddtfied in daim 21. wherein said core is 

15 muffiparticulate. 

24. Adosagefbmiasdeftfiedindaim22.comprisirig: 

a oore comprising sertraEne and a pharmaoeulically acceptable carriei; 

a membrme surrouncSng said core, wherein said memt>r»ie is fabricated 
from a mteroporous hydrophobic material; 
20 a hydrophobic Gquid entrained with&i the pores of said mernbrane, sdd 

hydrophobto liquid being substantiaily impermeable to water a^ 
capable of charging, tlvotigh enzymafic degradation, so that said membrane 
beconms penrneaUe to water and sertraline in said buffer. 

25. A dosage form as defined in daim 24, wher^ said core further 
25 comprises at least one osmagenL 

26. A dosage fomi as defined in daim 21 , wherein s^ mammal is a 

hunran. 

27. . A temporally delayed doK^ form si^ble for ©r?uadmiiisfra8ori to a 
friammas, ccmprislng (1} K^medlate fefea^ mm^m^ mr^itm^^^ 

.30 ^^armaceuticaDyacoeptabte salt thereof and a pharmaceuticaliy acoept£A)le carrier 
and sJl) ^^^oa^tg s^^TDUDdlng said core, 

M^iidi dosage form, foOowff^ ingestiw by said .'nam.T.a!, 
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releases substantially no sertraline durii^ a first period of ^ut 10 mfriutes, 
rele^es not more than 10% of the sertraline contabied thoein during a 
second period ia^ng up to 2 hours fbllowing raid first period. 

mvA then effieGts unmediate release (tf the rema&iing sertrafine confined 

5 ttierein. 

28. A dosage fbnn as defined in daim 27, wherein said cctfe is a tatiieL 

29. A dosage forni as defined in daim 27, wtwrdn said ooia is 
muttipartteuiate. 

30. A dosage fbrni as defined in 28. %ytwrein said tat^ is coated 
10 vmSi a water-«ohi)le or vvat»'<'di»i^|rat)le coating. 

31. A dosage fonn as defined in daim 29, wherein said nniitipart^ 
coated vrith a water-solutile or water-disintegrat)ie coating. 

. 32. A dosage fonn as defined in daim 27, in the fonn of a geiatki capsule 
coated with a water-sdut}ie or water-<fis!nt^rabie coating. 
15 33. A dosa^ fonn as defined h daim 27. wherein said mammal is a 

human. 

34. AtempofaOyddayeddosagefiormsuBalsleliwadridrdslrBtiontoa 
inarnmal. comprising (1) an imrne(fiate-reiease core coinpri^ig sertraline or a 
pharmaoeuSc^ acoeptaUe salt Smeof araf a F^iamiaceufical^ acceptable carrf^ 
20 and(2)acoattigsuiiu u nU h i g 8ddoorB, 

which dosage form, when cfissobifion tested in vitro in a USPvi apparahn 
containing 900 mi of aoelioacidfecetale buffer, pH4.0. which 180.075 W in NaCI. 
rdeasea substanSsdly no sertraline diving a first period of about 10 mlnutea, 
releases not rnore than 10% of the sertraline oontrined therein AjriiH) a 
25 second period iasfihg up to 2 hours followAtg said first period, 

and which then effects immecSate release of the remaining sertraline 
contained ther^ fblowAig sdd second period. 

A dosa^ fonn as defined tn daim 34, wmeren said eere& a ^btet 

30 multipartieulatB. 

37. A dos^fKrr.as defined in daim 95_i«hefe!^ 

wfth u m^sslUbie or water^Megrabie crating. 
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38. A ciosage form as defined in daim 3B, wherein said multipartioilate is 
coated wrth a water-sdubie or water-disintegraUe coating. 

39. A dosage form as defined in datm 34, In the fomi of a gelatm caf^ule 
coated with a water-sotut>le or watefKiisintegraUe coating, 

5 40. A dosage fbmi as defined in daffn 34. wherein said mammal 

human. 

41. Adelayed-feleasedosogefbrmsjilabiefbroraiadminstr^^ 
manunal, comprising sertra&ie ora phannac^itkal^ acoeptaljle saft thereof and a 
phannaoeiifically aoo^stabie earner, said dosage ficmn extdiffing, in vim, a seitralir^ 

10 plasma Ton which is shorter than Ton detenidnedafttfi^^ 
amoum of seitraEne h an immediate release dosage form. 

42. A dosage form as defined in daim 41, wherdnTsnnd 

said delayed release dosage form is at least 0.5 hour ^lorttf than Tame detemnined 
with said immediate release dosage fbmn. 
15 43. Adosagefbrmasdefinedtnciaffn41.wher^Tim(teterminedwift 

said delayed release dosage form is at least 1 hr shorter than Tmax detenmied with 
saM immediate release dosage fiDm^ 

44. A dosage form as defined in daim 41 , wher&n said mammal is a 
humarL 

20 45. A dosage fbnrn as defined in daim 41, wtuch is spatiaOy delayed. 

46. A dosage form as defined in daim 41 , which is temporally delayed. 

47. A dosage form as defined in daim 41 , wher^ said shortened T„bx 
detemiined as the average Tm from dosi^ 

subjects \n a cross-over study in wtiich said immediate release dosage fonn is an 
25 immediate release tatitet 

48. A method for treating a psychiatric illness, premature ejacutatiCH). 
chemira! dependency^ ^^menstna! dysf^oric dsorder, or ot)esity. comprising 

ttierapeuSraEy effective af!W!t of seifraBne in a deiayed-ieiease ^ dos^ for^n 
30 as defied bj^Anl. 

49* A method for treating a psychiatric Sness. ptrntmiiM^ ^ImMStSon^ 
chemi^ dependency, premer^^ dysphoric d^Tder, or obesi^, e^npibir^ 
administeririg to a rnarnmal h need of such treatment indudi^ 
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therapeuticdly effective amount of sertralim in a delayed-rele^ oral dosage fcmn 
as defined in daim 14. 

50. A mettK>d for treatir^ a psychiatric Dne^, premature c^cul^^ 
dtenvcal dependency, pranenstmal dysphoric disorder, or c^e^. comprisbig 

5 acMnistering to a mamnml in need of such treatment, Mucftig a fuiman patient, a 
ttierapeuficaDy effective arnourt d sertraS^ 
as defined in daiRi 21. 

51. A rmifthod for treating a psydiiatr1ciBhess,pre^ 

chemical dependenqr, (mmenstruai dysphoric disorder, orobe^, conqDrte^ 
10 a d ff U r fe t e ring to a rnamrnal in need of such treatment, hchxl^ 
therapraticaDy eifeclhfe amourtt of sertraline in a d 
as defined bi daim 27. 

52. A method for treating a psychiatric ilness, premature ctjaculaHon, 
chemical dependenqf, premenstrual dysphoric disorder, or obesi^, comprisbig 

15 adminjsterirvtoainamrnalhneedofsuchtreatrnent bich^^ 

therapeutically effective amount of sertrafine in a delayed-release oral dosage form 
as oennea in oam a4. 

53. A m^hod for tnrafif^ a osyehiaMciBness^preniatire ejaculate 
chemical dependent, premen^rualdysphorfedisord^, orobe^, comprf^ng 

20 administerfrQ to a mammal in need of such treatmertt, indixfing a human patient, a 
therapeutically effective amount of sertrsbie ^ a delayed-rdease oral dosage fbm^ 
as defined in ddm 41 • 
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